(19)Orszigk6d: 

HU 




MAGYAR 
KOZTARSASAG 

MAGYAR 
SZABADALMI 
HIVATAL 



SZABADALMI 
LEIRAS 



(21) A bejelent£s ugyszima: P 94 02328 

(22) A bejelentfs napja: 1994. 08. 10. 



(45) A megad£s meghirdet£senek dStuma a Szabadalmi 
Kozlonyben: 1996. 11. 28. 



(ll)Lajstromszim: 

212 661 A 

(51) Int. CI. 6 
C 07 K 7/06 



A 61 K 33/08 



r BIAGYAR SZABADALMI HIVATAL 
Szi badalmJ Ojdons^gviZGgslati Tdr tulajcc.! 



(72) Feltaldldk: 

dr. Mez6 Imre 13%, Budapest (HU) 

dr. Lovas SSndor 12,5%, Omaha, Nebraska (US) 

dr. Murphy, Richard F. 12,5%, Omaha, Nebraska (US) 

dr. Palyi Istvdn 10%, Budapest (HU) 

dr. Vincze Borblla 10%, Budapest (HU) 

dr. Tepldn Istvin 8%, Budapest (HU) 

dr. Ga£l Dezsd 7%, Budapest (HU) 

dr. Seprtfdi Jdnos 6%, Budapest (HU) 

dr. Vadasz Zsolt 6%, Budapest (HU) 

dr. T6th G£za 5%, Szeged (HU) 

Kdlnay Adrienn 4%, Budapest (HU) 

dr. Turi Gizella 4%, Budapest (HU) 

Tanai Henrietta 2%, Budapest (HU) 



(73) Szabadalmasok: 

MTA Tamogatott Kutatdhelyek Iroddja 35%, 
Budapest (HU) 

Orszdgos Onkologiai Intezet 35%, 
Budapest (HU) 

Creighton University 25%, Omaha, 
Nebraska (US) 

MTA Szegedi Bioldgiai Kozpont 5%, 
Szeged (HU) 

(74) Kepviselo: 

DANUBIA Szabadalmi is Vddjegy Iroda Kft., 
Budapest 



(54) Uj, tumorgatlo hatasu GnRH analogok, valamint az ezeket hatoanyagkent 

tartalmazo gyogyaszati keszftmenyek 



(57) KIVONAT 

A taldlmdny tirgydt kepezik az X-R'-R 2 -R 3 -R 4 -R 5 -R 6 - 
R 7 -R 8 -Pro-R ,0 -Y (I) dltaldnos kepletu pepudek 6s gy6- 
gyaszatilag elfogadhat6 s6ik, tovSbbd az ezeket tartal- 
maz6 tumorg£tI6 hatisu gydgyaszati k&zitme'nyek. 
Az (I) dltaldnos kepletben 

X jelentese hirdogenatom, acetilcsoport, vagy propio- 
nilcsoport, ha R 1 jelentese pGlu-t<5I ekeYo; vagy intra- 
molekuiaris savamidkdt£s, ha R 1 jelentese pGlu; 

R l jelentese pGlu, Glu, D-Trp, vagy D-Phe; 

R 2 jelentese His, vagy D-Phe; 

R 3 jelentese adott esetben az indolil csoportjdn vedett 
L-, vagy D-Trp; 

R 4 jelentese Ser, vagy az e-aminocsoportj£n adott 
esetben vddett Lys; 

R 5 jelentese Tyr t vagy az e-aminocsoportjdn adott 
esetben vedett Lys, vagy His; 



R 6 jelentese Asp, Glu, D-Trp, D-Phe, vagy D-Cpa; 

R 7 jelentese Phe, Leu, vagy N-Me-Leu, vagy adott 
esetben az indolil csoportjan vedett L-Trp; 

R 8 jelent6se az e-aminocsoportj£n adott esetben vedett 
Lys; Arg, valamint ha R 6 jelentese Asp, 6s R 8 
jelent&e Lys, akkor e k6t szubsztituens a Lys-cso- 
port E-aminocsoportj2n keresztiil intramolekuliris 
gyffrut klpezhet; 

R 10 jelent&e Gly, D-Ala vagy vegy6rt6kvonal; 6s 

Y jelentese OH vagy NH 2 csoport, ha R 10 jelentese 
Gly vagy D-Ala, es etil-amid-csoport, ha R 10 jelen- 
tese vegy^rt^kvonal. 

A taiaimdny szerinti GnRH analdgokat a peptidk6- 
midban ismert elj£r£sokkal £llitjak elo. 
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A talalmdny uj, tumorg£tl6 hatisu peptidekre, valamint 
azok s6ira vonatkozik. 

Ahormon-fugg6 rosszindulatu daganatok kezeles£- 
ben az antiosztrogdnek mellett jelentos szerepet jdtsza- 
nak a gonadotropin-releasing honmon (GnRH) analo- 5 
gok. Az alkalmazasi terulet kiterjed a rosszindulatu 
neoplazmdk koren beliil a prosztata- es mellrdkra, en- 
dometriumra 6s mas horrnon-fuggS tumorokra. Ismere- 
tes, hogy ez a hipotalamikus eredetu faktor, (10 aminp- 
savb61 felepiilo peptidhormon) felel6s a luteinized 10 
(LH) 6s follikulus sumulal6 (FSH) hormonok szekreci- 
6}i6rL A GnRH-k sz£mos agonista 6s antagonista ana- 
16gjar<51 bebizonyosodott, hogy nemcsak a szaporodas- 
biol6giai folyamatok befolya'solasaban haszndlhatdk 
fel eredmenyesen, hanem tumorgatld gy6gyszerkent is 15 
aikalmazhatok. 

A legujabb publik2ci<5k arrol szamolnak be, hogy a 
GnRH anal6gok nemcsak kdmiai kasztraci6n keresztul, 
hanem a tumorsejtekre kdzvetlenul hatva szelektiv mo- 
don is kifejihetik daganatellenes hatisukat. Emberi em- 20 
16-, endometrium-, petefeszek-, prosztata- 6s pankre- 
aszdaganat sejtkulturakban GnRH-t, illetve GnRH ana- 
ldgokat specifikusan kot6 receptor(ok), illetve GnRH 
mRNA jelenletet mutattak ki (Eidene, K. A., Flanagan, 
C A., Millar, R. R, Science 229.989- 991 (1985); 25 
Emons, G., Ortmann, O., Schally, A. V., Schulz, K. D., 
Gynecol. Endocrinol. 7. Suppl.2. 71 (1993); Limonta, 
R, Dondi, D., Roberta, M., Moretti, R. M., Fermo, D., 
Garatti, E., Motta, M. J., Clin. Endocrionol. Metab. 76. 
797-800 (1993)), tovdbba* ezen sejtvonalakon igazol- 30 
tik GnRH anal6gok sejtproliferacio gatld hatasdt in 
vitro (Eidene, K. A., Flanagan, C. A., Harris, N. S., 
Millar, R. P., Science, 229, 989-991 (1987); Shaoni, Y., 
Bosin, E., Miinster, A., Levy, J., Schally, A. V., Proc. 
Natl. Acad. Sci. 86. 1648-1651.(1989)). 35 

Ki'serleteink igazollak a triciummal jelzett human 
GnRH szuperagonista, a D-Phe 6 -GnRH(l-9)-etiIamid 
(OVURELIN) specifikus kotodeset MCF-7 6s MDA- 
MB-231 humdn emlodaganat sejtvonalakon (Vincze, 
et. aL, J. Steroid Biochem. Molec. Biol. 38, 119, 1991). 40 
Ezen eredmenyek az irodalommal osszhangban (Y.E. 
Sharoni, et.al., Proc. Natl. Acad. Sci. 86, 1648-1651, 
1989., TJ. Segal-Abramson, et.al., Molec. Cell. En- 
docn, 85, 109-116, 1992) bizonyitjak GnRH analogo- 
kat specifikusan kot<S receptor vagy receptorok jelenle- 45 
tet, mely alapfelt&ele a direkt hatas kialakulasdnak. 
Hasonl6keppen a mar gytfgyaszati alkalmazisba keriilt 
D-Trp 6 -hGnRH (DECAPEPTYL) agonista anaI6g ese- 
t6n is bizonyitottak, hogy az MDA-MB-231 tumor 
sejtvonalon receptorral rendelkezik (Tetsu Yano, eL al., 50 
Breast Cancer Res. Treat. 21, 35-45, 1992) 6s direkt 
novekedesgdtld hatasa van az emlftett humdn emlotu- 
mor sejtvonalon (Sharoni J., et.al., Proc. Natl. Acad. 
Sci., USA 86, 1648-1651, 1989, Neri C, et. al. Breast 
Cancer Res. Treat. 15, 85-93, 1990). 55 

A hatekony koncentraci6 alapjan feluftelezheto, 
hogy az alacsony affinitasu kotohely ill. kotohelyek 
fontos szerepet jatszhatnak a direkt antitumor hatas 
kialakulasaban. 

A tapasztalatok szerint a GnRH anal6gok direkt 60 



tumorellenes hatasa csak viszonylag magas peplid kon- 
centracid (10" 6 -10' 5 M) eseten alakul ki (Sharoni, et. al. 
1989; Scott, W. N., Muller, P., Miller. W. R„ Eur. J. 
Cancer 27, 1458-1461 (1991); Vincze, B., Pdlyi, I., 
Daubner, D., Kremmer, T., Szamel, I., Bodrogi, I., 
Sugar, J., SeprSdi, J., Mezo, I., Teplan, S., Eckhardt, S. 
J. Steroid Biochem. Molec. Biol. 38, 119-126 (1991); 
Segal-Abramson, T., Kitroser, H., Levy, J., Schally, A. 
V., Shatoni, Y., Proc. Natl. Acad. Sci. 89, 2336-2339 
(1992)). Ez a farmokologiai hatas csak akkor eYheto el, 
ha az aktiv molekula nemcsak nagy koncentracidban 
hanem hosszu ideig is jelen van a szervezetben 
(Schally, A. V., In: Belford P, Pinotu J. A., Eskes, T. K. 
A. B. (eds) General Gynecology. Vol 6, pp 3-22; (Part- 
henon Publishing, Carnforth, England), 1989, Bokser, 
K., Zalatnay. A., Schally, A.V., J. Reprod. Fextil. 85, 
569-579(1989). 

A GnRH-t hosszu id6n keresztul nem tartotlik faj- 
specifikus hormonnak, csak a nyolcvanas evek elejen 
vilt ismertte, hogy bizonyos hal-, ill. madaYfajtdk go- 
nadoliberinjenek szerkezete kulonbozik az eml6soke- 
tol (King, J. A., Millar, R. P., J. Biol. Chem. 257, 
10722-28 (1982); Sherwood, N. et al., Proc.Natl.Acad 
Sci. USA, 80, 2794-2798 (1983). A hal-, ill. madar- 
specifikus GnRH szerkezete a 7. es/vagy 8. aminosav- 
pozici6jaban mutat kulonbseget az eml6s GnRH-hoz 
viszonyilva. Acsirke-GnRH, ill. a lazac-GnRH analog - 
jai emltfs Sllatok LH, illetve FSH felszabaditisat te- 
kintve nem szuperaktfvak, igy a megfelelo d6zistarto- 
manyban nem deszenzitizaljik a hipofizis gonadotrtfp 
sejtjeit. Az emlds, igy a human GnRH aminosav ossze- 
t€tele a kovetkezfi: pGlu-His-Trp-Ser-Tyr-Gly-Leu- 
Arg-Pro-Gly-NH 2 

1993-ban az Omaha-i Creighlon University Medical 
School kutat6i az ors6halb6l (Petromyzon marinus) a 
Lamprey-III-GnRH dekapepudet (pGlu-His-Trp-Ser- 
His-Asp-Trp-Lys-Pro-Gly-NH^ izolaltik.majd dllitottak 
elo. Azt taldltuk, hogy a Lamprey-III-GnRH (a tovabbi- 
akban GnRH-IH) a korabban emh'tett human emlotumor 
sejtvonalakon jelent6s tumor-novekedes gatlo hatassal 
rendelkezik. Ugyanakkor a GnRH-III endokrinol6giai 
hatasdt vizsg£Iva patkany hipofizisen, szuperfuzi6s m6d- 
szerrel megdllapitottuk, hogy ez a hormon a humdn 
GnRH-hoz viszonyitva mintegy 1000-szer gyengebb 
LH-felszabadft6 hatissal rendelkezik. In vivo vizsgdla- 
tok sorfn bebizonyosodott, hogy harom cikluson keresz- 
tul torteno tart6s kezeles tartama alatt, nagy ddzisban sem 
gitolja a n6st6ny patkanyok ovuldciojat, tehdt nem okoz 
deszenzitizici6t es kemiai kasztrdcidt, ezzel osszefug- 
gesben tumoros allatokon - ellent&ben mas ismea, azo- 
nos hatismechanizmus szerint hat6 huma^i hormon- 
anaWggal - a kezelds kezdet£n jelentkezS tumomoveke- 
des („flair up") nem mutatkozott. 

Ezekbdl a vizsgdlatokb61 arra a kovetkeztetesre ju- 
tottunk, hogy a GnRH-III szelektiv e*s nagy hatasu 
tumorgitl6 vegyiilet. 

A toldlmany c£lja olyan humdn GnRH, hGnRH 6s 
ors6hal (GnRHIII) anal6gok elolllftasa, amelyek em- 
bed daganat sejtkulturikban antitumor hatast mutat- 
nak. 
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A feladatot az (I) Sltaldnos ke>letu peptidek, gy6- 
gyiszatilag elfogadhat6 s6ik 6s esztereik elGSHftisSval 
oldottuk meg. 

A tal£lm4ny azon a f lismerlsen alapul, hogy e 
vegyuletek kozvetlen tumorg£U6 hatdssal rendelkeznek 
az emberi daganatsejtekkel szemben. Nem v£rt m6don 
azok a vegyuletek is mutatnak kozvetlen tumorg£tl6 
hatist, amelyek csak termeszetes, L-aminosavakat tar- 
talmaznak. Az eddig ismert, antitumor hatisu GnRH- 
anal6gok ugyanis, agonist4k eset-ben legaldbb egy, 
antagonistak eset-ben dltalaban tobb nemtermeszetes 
D-aminosavat tartalmaznak. 

Felismertiik tovibbd, hogy a tumorgdtld hat&su 
GnRH anal6gok tobb aminosavcsoportja is helyettesit- 
heto Lys-csoporttal anelkiil, hogy a molekula kedvezS 
tumorg£tl6 hatisa csokkenne. Ez azert elonyos, mert a 
Lys £-aminocsoportj£n keresztiil a peplid olyan, meg- 
felelfen megv£lasztott nagyobb molekuldkhoz kap- 
csolhat6, amelyek acilezo csoportot tartalmaznak. Eb- 
ben az esetben a makromulekutek a peptid hordoztfmo- 
lekulai lehetnek 6s ezaltal elosegfthetik a daganatelle- 
nes hatis kifejt&ehez sziikse"ges £Hand6, magas 
GnRH-anal6g szint fenntart£s£t a szervezetben. 

A talalmany targydt kepezik az X-R'-R^-R^R 5 - 
R6.R7. R 8. Pro . R io„ Y (l) altalinos kepletu peptidek, vala- 
mint ezek gy6gy£szatilag elfogadhat6 savaddici6s s6i. 

A tal£lm£ny tdrgyat kepezik tovSbbd az (I) £ltal£- 
nos kepletu peptideket es/vagy gy<5gy£szatilag elfogad- 
hat6 s6ikat tartalmazo gy6gyszerke*szitmenyek. 

Az (I) £ltal£nos kepletben 
X jelentese hidrogdnatom, acetilcsoport, vagy propio- 

nilcsoport, ha R 1 jelentese pGlu-t61 eltero; vagy 

intramolekuldris savamidkotes, ha R 1 jelentese 

pGlu; 

R 1 jelentese pGlu, Glu, D-Trp, vagy D-Phe; 
R 2 jelentese His, vagy D-Phe; 

R 3 jelentese adott esetben az indolil csoportjan vedett 
L-, vagy D-Trp; 

R 4 jelentese Ser, vagy az e-aminocsoportjan adott eset- 
ben vedett Lys; 

R 5 jelentese Tyr, vagy az e-aminocsoportjdn adott eset- 
ben vddett Lys, vagy His; 

R 6 jelentese Asp, Glu, D-Trp, D-Phe, vagy D-Cpa; 

R 7 jelentdse Phe, Leu, vagy N-Me-Leu, vagy adott 
esetben az indolil csoportjan vedett L-Trp; 

R 8 jelentese az e-aminocsoportjdn adott esetben vedett 
Lys; Arg, valamint ha R 6 jelentese Asp 6s R 8 jelen- 
tese Lys, akkor e k£t szubsztituens a Lys-csoport 
e-aminocsoportjan keresztiil intramolekul^ris gyu- 
rut kepezhet; 

R 10 jelentese Gly, D-Ala vagy vegyertekvonal; 6s 

Y jclent&e OH vagy NH 2 csoport, ha R 10 jelent&e Gly 
vagy D-Ala, 6s etil-amid-csoport, ha R jelentese 
vegyertekvonal. 

A leir&ban alkalmazott rovidftesek megegyeznek a 
peptidkemidban elfogadott n6menklatur&val, amelyet a 
J. Biol. Chem. 241, 527 (1966); 247, 977 (1972) ismer- 
tet; tovdbbl a D-Nal jelentese P-(2-naftiI)-D-alanin, 
D-Cpa jelentese p-klorfenil-D-alanin, D-Pal jelent&e 
P-(3-piridil)-D-alanin. A lefrdsban megnevezett amino- 



savak mindegyike L-konfigur£ci6ju akkor, ha maskent 
nem jeloljuk. 

A taldlmdny szerinti peptidekben a Trp-indoliicso- 
portj£nak v6d6csoportja.elonyosen For, a Lys-csoport 

5 e-aminocsoportjinak vddficsoportja eltinyosen Fmoc. 

Az (I) Sltalanos kepletu peptidek gy6gy£szatilag 
elfogadhat<5 s6i a gydgy&zaiilag elfogadhat6 szerves 
vagy szervetlen savakkal kdpzett savaddicios s6k, fgy 
pdlddul acetdt s6k vagy hidrokloridok. 

1 0 Az (I) dltatenos kepletff vegyuleteket a peptidtemi- 
dban ismert m6dszerekkel dllithatjuk el6 folyadSkfS- 
zisban (megfelelffen vedett aminosavakb61, vagy bel6- 
luk el6£llitott fragmensek adott sonrendben vegrehaj- 
tott kondenzdcioj^val), vagy kulonosen e!6nyosen - 

15 szildrd fdzisu peptid-szintezissel. Ha egy peptidet s6ja 
formijdban kapunk meg, azt ismert m6don m£s s6v£ 
alakithatjuk it. A kapott eszterek esztercsoportjait kf- 
v£nt esetben lehasithatjuk. 

Az (I) dltatenos kepletu peptideket elsosorban in- 

20 jekci6k, infuzi6k vagy intranazalis k&zftmenyek for- 
mdjdban adagolhatjuk. Minthogy a vegyuletek az 
em£szt6rendszerben lebomlanak, onmagukban or^Iisan 
nem, de minden mas m6don adagolhat6k. Az injekci6- 
kat beadhatjuk intramuszkularisan, intravenasan vagy 

25 szubkutin. 

Az (I) dltalanos kepletu hat<5anyagokb61 ismert 
gyogyszertechnologiai muveletekkel allithatunk elo 
gy6gyszerk^szftmdnyeket. A hat6anyagbol a szokasos 
m6don (pi. mikrokapszula, vagy mikrogranulatum for- 

30 mdban) nyujtott hatasu k6szftm^nyeket is eloallitha- 
tunk. A hat6anyag mellett a gy6gyszerkeszftesben szo- 
k^sosan alkalmazott seg^danyagokat hasznalhatunk, 
fgy pflddul injekci6s c^lra alkalmas folyekony hordo- 
z6anyagot (izot6nias sdoldatot, vagy foszfat- 

35 pufferoldatot). A keszitmenyek sziiksdg szerint tartal- 
mazhatnak stabilizdtorokat (pi. aszkorbinsavat) is. 

A talilm^ny szerinti peptidek elddllitisara az aldbbi 
kiviteli pdlddkat adjuk meg. 

A v6g-, 6s koztitermdkek kemiai tisztas^gat es azono- 

40 sitasat vekonyreteg kromatografidval (TLC) a v£gterm£- 
kekdtpedig meg HPLC kromatografi^val is ellenorizzuk. 

A vekonyreteg kromatografias Srtekeket Kieselgel 
(DC Alufolien, Merck) lemezeken az atebbi old6szere- 
legyekben hatarozzuk meg. 

45 1 . Etilacetit - Piridin - Viz - Ecetsav 1 5:20:6: 1 1 

2. Etilacetit - Piridin - Viz - Ecetsav 30:20:6: 1 1 

3. Etilacetit - Piridin - Viz - Ecetsav 60:20:6: 1 1 

4. Etilacetit - Piridin - Viz - Ecetsav 120:20:6:1 1 

5. Etilacetit - Piridin - Viz - Ecetsav 240:20:6: 1 1 
50 6. n-Butanol - Ecetsav - Viz 4:1:1 

7. n-Butanol - Ecetsav - Viz 4:1:2 

A vddett aminosavak oldallancai Tyr, Ser eseteben 
benzil csoporttal, Lys esetdben benzil-oxikarbonil (2), 
vagy intermedier peptid analog k£szftes6nel 9-fluore- 
55 nil-metiloxikarbonil (Fmoc) vedocsoporttal, Arg es His 
eseten tozil csoporttal (Tos). a Glu 6s Asp karboxil 
csopoiijait ciklohexil csoporttal (Chx) ve*djiik. 

A talalmdnyt kozelebbrol az aldbbiakban felsorolt 
elonyos anal6gok elfiillitasi eljarasdnak ismerletesevel 
60 mutatjuk be: 
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1. [Lys(e-Fmoc)) 5 -GnRH-m, 

2. Lys s -GnRH-III. 

3. Lys 5 ,cyclolAsp 6 -Lys 8 ]-GnRH-HI, 

4. Lys 5 .(Lys(e-Fmoc)] 8 -GnRH-III. 

5. Lys 4 ,(Lys(e-Fmoc)] 8 -GnRH-HI, 5 

6. Lys 4 -GnRH-m, 

7. [Lys(e-Ac)] 4 -GnRH-in, 

8. Glu 6 -GnRH-in, 

9. cyclo[Asp 6 -Zys B ]-GnRH-III. 

10. D-Ala l0 -GnRH-m, 10 

11. H-D-Trp 1 , [Lys(e-Fmoc)] 8 . D-Ala l0 -GnRH-III, 

12. Ac-D-Trp'. D-Ala 10 -GnRH-III, 

13. H-D-Trp 1 , D-Ala'°-GnRH-III, 

14. lTrp(For-Ind)] 3 , 7 -GnRH-III, 

15. Phe 7 -GnRH-ni, 15 

16. GnRH-III(l-9)-etilamid, 

17. Lys 5 . D-Trp 6 -hGnRH, 

18. Lys 4 , D-Trp'-h GnRH, 

19. H-Glu 1 , D-Trp 6 -hGnRH, 

20. Lys 5 . D-Phe 6 -hGnRH( 1 -9)-etilamid, 20 

21. Lys 4 , D-Phe 6 -h GnRH(l-9)-etilamid, 

22. Lys 5 , D-Cpa 6 -hGnRH(l-9)-etilamid. 

Nehany kiemelt fontossdgu anal6gunknal a kovet- 
kezfi eredm€nyeket kaptuk kapacitas faktorit HPLC- 
vel vizsgalva: 25 



Anal6g 


k' 


% MeOH 


3. pelda 


3,57 


38% 


5. pelda 


9,28 


55 


6. p£lda 


3,57 


30 


7. pelda 


11,57 


30 


8. pelda 


7,57 


30 


17. pelda 


9,57 


38 


19. pelda 


14,1 


38 


19. pelda 


8,71 


40 



1. mosas dikl6r-metannal 

2. hasftfs trifluor-ecetsav 6s dikldr-metan 
1:2 teYfogataranyu elegyevel 

3. hasitas trifluor-ecetsav es dikldr-metan 
1:2 t6rfogataranyu elegyevel 

4. mosas dikl6r-metannal 

5. mosas etanollal 

6. mosas kloroformmal 

7. semlegesites trie til -am in es kloroform 
1 :9 terfogatardnyu elegyevel 

8. mosas kloroformmal 

9. mosas dikl6r-metannal 

10. Boc-aminosav hozziadasa 

11. kapcsolas diizopropil-karbodiimiddel egyszer 

1 2. mosas dikldr-metannal ketszer 

13. mosas etanollal 

A Boc vedocsoport lehasitasakor a mellelcreakciok 
megakaddlyozasara 0,5 m% indol 6s 0,2 v% tioanizol 
vagy 2 v% anizol es 0,2 m% L-metionin elegy£t alkal- 
mazzuk. 

A vddett aminosavakat alialaban karbodiimides m6d- 
szerrel kapcsoljuk, de nagy terkitoltesu oldallancu amino- 
savaknal (pi. Leu, Trp, Cpa) BOP-reagenst hasznilunk. 
Pozitfv ninhidrin reakcid eseten karbodiimides kapcsolas 



ISCO model 2350 pump 1 ml/perc, ISCO V4 detektor 
(215 nm). Oszlop: BST, ODS Hypersil 5 fim, 270x4 mm. 
Eluens: MeOH - 0,1 M NaH 2 P0 4 pH = 2,22 

k' = 

to 



PiLDAK: 
1. pilda: 

[(Lys(t-Fmoc)) s -GnRH-!II 

A peptidet automatikus peptidszintetiz£tort hasz- 
nalva benzhidrilamin gyant£n (kapacitas: 0,65 milli- 
ekvivalens/g) alh'tjuk eld. A Boc-glicin ve*dett amino- 
savat a gyanta kapacitdsaYa szamftva harom ekviva- 
lens feleslegben hasznaljuk, a v£dett aminosawal ek- 
vivalens mennyis£gu DIC kondenz£16szerl 6s ugyan- 
csak ekvivalens mennyisegu HOBt katalizitort hasz- 
nalunk. A Boc-Gly-OH felkapcsolisinak reakci6ideje 
12 6ra. Ezutdn a gyantdhoz kapcsolas teljess6g6nek 
ellen6rzese*re a gyanta - vSdett aminosav vegyiiletet 
ninhidrin reakci6val vizsgaljuk. A Boc-Gly-OH gyan- 
tahoz kapcsolasa aMtalaban elso kapcsolasra tokeletes; 
ha esetleg a ninhidrin reakcio pozitfv eredmdnyt adna 
(ami arra utal, hogy a benzhidril-amin-gyanta amino- 
csoportjai nincsenek teljesen szubsztitudlva), a gyan- 
tahoz kapcsollst szimmetrikus anhidrid modszerrel 
tehetjiik teljesse\ (Tdmegnovekedes alapjdn a gyanta 
kapacit£sa 75-80%-a a gyartd ce*g £ltal megadott ka- 
pacitdsnak.) 

A Boc-Gly-BHA gyantdt a szok£sos m6don hasii- 
juk 6s semlegesitjuk, ezutan a peptidszint6zisl lepesrol 
lepe*sre elvdgezziik a kovetkezo vdzlat szerint 

2 perc 

2 perc 

25 perc 
2 perc 
2 perc 

2 perc 

3 perc 
2 perc 
2 perc 

120-300 perc 
2 perc 

utan szimetrikus anhidrid, BOP-reagenssel vegzett kap- 
csolas utin BOP-reagenssel rakapcsolast alkalmazunk. 

A szint€zis sorfn 0,5 mMol BHA gyantara a szekven- 
ci£nak megfelelo sorrendben haromszoros feleslegben 
Boc-aminosavat, mol arfnyos DIC kapcsoldszert 6s 
HOBt katalizitort hasznalunk dimetilformamidos oldat- 
ban. A jelen peldikban az 5. helyzetu aminosav eseten 
Boc-L-Lys(e-Fmoc)-OH vddett aminosavat hasznalunk. 



haromszor 

egyszer 

egyszer 
haromszor 
haromszor 
haromszor 

ketszer 
ketszer 
haromszor 
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Az oldalldncok v£docsoportjait 6s a peptidet a 
gyantirfl cs ppfolyds HF segfts€ggvel tivolftjuk el 
ugy. hogy a peptidgyanta vegyuletet 0,25 mMol pep- 
tid-BHA gyanta esetdn 2,5 ml 10 tomeg% p-krez It 
tartalmaz6 anizol is 100 mg ditio-treitol jelenlet^ben 
koriilbeltil 20-25 ml HF-ban 0 °C-on 1 drdn it tartjuk. 
A HF-ot csokkentett nyomdson eltdvolftjuk, a maradS- 
kot abszoliit dietil-£terrel kezeljiik, 6s a szildrd mara- 
ddkr61 a peptid t 15-33 t£rfogat%-os ecetsavoldatban 
oldjuk le. A peptid hidrog£n-fluorid-s6jdt jelen esetben 
33 tdmeg%-os ecetsavban Sephadex G-25 oszlopon 
gelszuressel tisztftjuk. kb. a 85%-os kemiai tisztasagu 
nyers term£k tomege: 360 mg. R^ 0,5. 

Ezt kovetSen a peptidet kdz£pnyom£su kromatog- 
rdfids m6dszerrel C, 8 reverz fdzisu szilikagdl oszlopon 
gradiens oldatok segftsegevel tisztftjuk. 

2. pelda: 
Lys?-GnRH-IU 

240 mg 1. pelddban lefrt nyers intermedier peptid 
szdrmazekot 10 ml DMF-vfz 1:1 aranyu elegyeben 
oldjuk, majd kever£s es jeges vizhutes mellett 2 ml 
piperidint adunk az oldatba. 2,5 6ra mulva bepdroljuk. 
Sephadex G-25 oszlopon 33% ecetsavban tisztftjuk. A 
frakci6kat TLC-vel vizsgaljuk es a foterm£ket gyujt- 
juk. A nyers 2. pelda szerinti termeket MPLC kroma- 
tografiaval tisztftjuk. 

Koriilmdnyek: 

Oszloptoltet: Prepex C-I8 (25-40u, Phenomenex, 
USA) 

Oszlop: 400 mm x 25 nm atmero 

Eluens: A:0,05 M amm6niumacet£t (pH = 4,00) - 
metanol 70-30 

B:0,05 M amm6niumacetat (pH = 4,00) - metanol 
50-50 

az A es B oldalatokb6l kdpzett gradiens elucio 
A tiszta fofrakcitit gyujtjuk 6s ezutan a fenti oszlo- 
pon gradiens eluci6val s6talanitjuk es tisztftjuk. 
Eluens: A: 10%-os ecetsav400 ml 
B: 80A:20 izopropanol400 ml 
A tiszta frakcidkat gyujtjuk, a marad£kot liofllizaljuk. 
Tomege: 77 mg R fl = 0,40, R n = 0, 1 5. 

3. pelda: 

Lyj 5 , cyclo[Asp 6 -Lys*]-GnRH-IU 

a. 120 mg az 1. pelddban lent nyers intermedier 
peptidszarmazekot s6sav addfci6s sovd alakftjuk, oly- 
m<5don, hogy az 1. peptidet 6 ml vfzben oldjuk es az 
oldathoz 2 ml 0,1 N sosav oldatot adunk. Az oldatot 
vakuumban szaraz maradekig bepdroljuk. A visszama- 
rad6 sdsavas s6 tomege 102 mg. R a : 0,5. 

b. Ciklizdljis: 

29 mg.3/a. peptid-hidrokloridot 25 ml DMF-ben 
oldunk, 0 °C-ra hutjuk az oldatot 200 jil 1%-os natri- 
umhidrogdnkarbonatot adunk az oldathoz. Kozben 10 
mg BOP-reagenst 6s 10 mg 1-hidroxi-benztriazolt 5 ml 
DMF-ben oldunk, majd lassan a fenti vizes oldathoz 
adagoljuk. 170 \i\ DiizopropiI-etiIaminb61 5 ml DMF- 
fel torzsoldatot k£szftunk es ebbol 200 fil-t a reakcid- 
elegyhez adunk. Egy djszak^n at szobah6m6rs£kleten 



keverjuk. A kelelkezS intermedier peptidet (R^ 0,6) 
izotetes nSlkul tov£bbalakitjuk. 

c. Fmoc csoport eltdvolftisa: 

A 3/b. reakci6elegyet vdkuumban bepdroljuk. Etil- 
5 acetittal eldorzsdljiik, szurjuk. A szildrd marad£kot 5 ml 
DMF-ben oldjuk. Az oldathoz 5 ml DMF 6s 200 ill pipe- 
ridin elegygt adjuk. A reakci6elegyet vakuumban bepd- 
roljuk. A maradSkot 33 tdrfogal%-os ecetsavban oldjuk 
6s Sephadex G-25 oszlopon tiszu'tjuk. A f6term£ket tar- 
1 0 talmaz6 frakci6kat MPLC m6dszerrel tiszu'tjuk. 

Eluens: A: 0,05 M amm6niumacet£t - metanol 

70-30 

B: 0,05 M ammdniumacetSt - metanol 
30-70 

15 A tiszta frakci6kat kelszer liofllizaljuk. Tomege: 1 1 
mg, Rf2=0,35, R n = 0,187. 

4, pelda: 

LysSjLysfe-Fmocif-GnRH-llI 

20 Az 1. p£lda szerinti mddszerrel, de a GnRH-IlI 
szekvenci£j£ban a 8-as helyzetu Boc-L-Lys(e-Z)-OH 
helyett Boc-L-Lys(e-Fmoc)-OH, mfg az 5-os helyzet- 
ben Boc-His(Tos)-OH helyett Boc-L-Lys(e-Z)-OH ve- 
dett aminosav-szdrmazekot haszndlunk. 

25 Tisztftdsra az 1-es pelda szerinti modszert hasznil- 
juk. Nyers (kb. 80%-os kemiai tisztasagu) termek. Su- 
lya: 335 mg, = 0,55. 

5. pelda 

30 Lys\[Lys(z-Fmoc))*-GnRH~IU 

1 m Mol BHA-gyantdt haszndlva mindenben az 1. 
peldaban lefrt modszer szerint j drunk el, de a peptid 
8. tagjakent Boc-Lys(eFmoc)-OH, mfg 4. tagjakent 
pedig Boc-Lys(e-Z)-OH v£delt aminosavat alkalma- 
35 zunk. Sephadex G-25 oszlopon torteno tisztftis utan 
1,04 g nyers kb. 80% tisztasagu nyers peptidet nye- 
riink. Rf2= 0,29. 
Tisztftds: 

550 mg nyers termeket 20 terfogat% ecetsavban 
40 oldunk, majd a 2. pelda szerint MPLC oszlopra visz- 
sziik 6s eloszor 200 ml 20 terfogat% ecetsavval (izok- 
ratikus elucid) elualjuk, majd gradiens elucioval tisz- 
tftjuk. 

A oldat: 20 terfogat%-os ecetsav 
45 B oldat: A oldat: izopropanol = 3:1 elegy 

A oldat: 400 ml - B oldat: 400 ml, linearis gradiens. 
A frakci6kat gyujtjuk, liofilizdljuk. Tomege: 217 mg. 
R f2 = 0,45, R n = 0,18. 

50 6. pelda 

Lys 4 -GnRH-III 

Az 5. p6ld£nal nyert nyers peptidbol 200 mg-ot 10 
ml DMF-ben oldunk. Az oldathoz 15 ml 10% piperi- 
dint tartalmazd DMF-et adunk, jeges vizhutes mellett. 

55 A reakci6elegyet 1 ora mulva bepdroljuk. A maradekot 
25% ecetsav-25% ecetsav-metanol 2:1 ardnyu eleggyel 
kdz£pnyom£su kromatografidval gradiens eluci6val 
tiszu'tjuk. 68 mg tiszta termek, melyet TLC-vel £s 
HPLC-vel egys^gesnek talahunk. R n = 0,5, K Q = 

60 0,067, Rp = 0,05. 
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7. pelda 

[Lys(E-Ac)J*-GnRHm 

210 mg 5. pelddnal nyert nyers peptidet 30 ml 
DMF-ben oldottunk. Kever£s 6s hutes mellett az ol- 
datba DIEA-t 6s 130 mg imidazolt adunk, majd az 
oldatba 5 ml DCM es 200 jil ecetsavanhidrid elegyet 
csepegtetjuk. 1 6ra mulva v£kuumban bepiroljuk. 
Dietildterrel eldolgozzuk, a felulusz6 etert dekantdl- 
juk, majd a maraddkot 15 ml DMF-ben oldjuk. Az 
oldathoz 200 pi piperidin 2 ml DMF-ben keszult ol- 
datdt adjuk. 

1 6ra mulva bepdroljuk. A marad^kot 20%-os ecet- 
savban oldjuk 6s MPLC segfts£gevel tisztftjuk. Eluci6: 
10% ecelsav 6s 10% ecetsav-metanol 6:4 elegyebol 
osszeillftott gradiens eluci6. 70 mg tiszta termelc, me- 
lyet TLC-vel 6s HPLC-vel egys^gesnek talaltunk. R n = 
0,067, R n = 0,087. 

& pelda: 
Glu 6 -GnRH-UI 

Mindenben az 1. pelda szerint jdrunk el, de a 
GnRH-III szekvenciijdban a 6-os helyzetben Boc- 
Glu(OChx)-OH vedett aminosavat haszndlunk. A tisz- 
tftist a 2. pelda szerint ammtfniumacetat pufferben gra- 
diens eluci6val v£gezzuk. = 0,19, R n = 0,086. 

9. pelda: 

cyclo[Asp*-Lys* J-GnRH-IlI 

Az orsdhal GnRH-III dekapeptidbol kiindulva a 3. 
pelda szerint sosavas s6t kdszftunk, majd a 3. pelda 
szerint cikliz£ldst vegzunk. A termeket a 2. pelda sze- 
rint lisztftjuk. R fl = 0,76, R n = 0,3. 

10. pelda: 
D-Ala l0 -GnRH-III 

Mindenben az 1. pelda szerint jdrunk el, de a benz- 
hidrilamin gyantSra Boc-GIy-OH helyett Boc-D-Ala- 
OH vedett aminosavat kapcsolunk els6 aminosavkdnt. 
Tisztftist a 2. pelda szerint v6gezziik. R n =0,7. 

11. pelda: 

H-D-Trp\[Lys(z-Fmoc)]\ D-A la 1 0 -GnRH-III 
Mindenben az 1. pelda szerint jarunk el, de a 
GnRH-III szekvenci£jaban a BHA-gyantira elso ami- 
nosavtent Boc-D-alanint a 8-as helyzetu lizin eseteben 
Boc-Lys(e-Fmoc)-OH vedett aminosavat, v£gul a de- 
kapeptid N-terminalis£ra Boc-D-Trp-OH vedett ami- 
nosavat kapcsolunk: 

A tisztitist az 1. pelda szerint Seph G-25 oszlopon 
vegezziik. Az intermedier szdrmazekol az 1. pelda sze- 
rint gradiens eluci6val tisztftjuk. 

12. pelda: 

Ac-D-Trp 1 , D-Ala x0 -GnRH-IU 

All. pelda szerint eldSllitott vedett Peptid-BHA- 
gyantir61 a Boc-csoportot az 1. pelda szerint eltivolft- 
juk, majd a szabad amino tcrminusu peptidet - BHA- 
gyantit - ecetsavanhidridimidazol eleggyel acetilez- 
zuk. Ezutin cseppfoly 6s HF-el az 1. pelda szerint a 
gyantar61 a dm szerinti peptidet hasftjuk, az Fmoc 



v£d6csoportot a 6. pelda szerint lehasiljuk, a termeket a 
2. pelda szerint tisztftjuk. R n = 0,8, R n = 0,36. 

li.pilda: 
5 H-D-Trp\ D-Ala x *-GnRH-lll 

All- pelda szerint elfidllftott vSdett intermedier 
peptidrfil a 6. p61da szerint eh£volftjuk az Fmoc \6d6 
csoportot es a nyers tisztftist a 2. pdlda szerint vegez- 
zuk. Rf, =0,55, R n = 0,28. 

10 

14. pilda: 

(Trp(For-Ind)j* 1 -GnRH-III 
Az 1. peldaban lefrt mddszert alkalmazzuk, 6s a 
GnRH-III szekvenciSban a 8-as helyzetben Boc- 
15 Lys(e-Z)-OH, 3-, es 7-es helyzetben Boc-Trp(For- 
Ind)-OH vedett aminosav sz£rmaz6kot hasznSlunk. 
Tisztftdsokat az 1. pelda szerint vegezziik. R f , = 0,68, 
R n = 0,03. 

20 15. pelda: 

Phe 1 -GnRH-III 

Mindenben az 1. pelda szerint jirunk el, de a 
GnRH-III. szekvencidban a 7-es helyzeiben Boc-fenil- 
alanint haszndlunk. A tisztftasokat az 1. pelda szerint 
25 vdgezzuk. R f , = 0,65. 

16. pelda: 

GnRH-II1(l-9)-etil-amid 

1,46 mMol Boc-Pro-Merrifield gyantib61 kiindulva 
30 a GnRH-III szekvenci£j£nak megfelel6en kapcsoljuk a 
vedett aminosavat, az 1. pelda szerint. Az oldalldnco- 
kon vSdett peptidet 20 terfogat%-os etilamin-dimetil- 
formamid oldattal hasftjuk a gyantir61 48 6raig 
+ 10 °C-on kevertetve. R n = 0,5 
35 A dimetilformamidot vikuumban bepdroljuk es a 
maradekot £terrel eldorzsoljuk. A nyers, vedett peptid- 
rtfl az oldalldnc vedocsoportokat az 1. pelda szerint 
cseppfolyds hidrogenfluoriddal tivolftjuk el. A nyers 
16. sz. peptidet Sephadex G-25 oszlopon, majd kozep- 
40 nyomdsu kromatogr£fi£val tisztftjuk. Tomege: 215 mg, 
R fl = 0,72. 

/ 7. pelda: 

Lys 5 , D-Trp 6 -hGnRH 
45 0,5 mMol BHA gyantabol kiindulva az 1. pelda 
szerinti m6dszerrel a humin GnRH aminosav sorrend- 
j£nek megfelelGen, de a 6-os helyzetben Boc-glicin 
helyett Boc-D-Trp-OH 6s az 5-6s helyzetben Boc-L- 
Tyr(Bzl)-OH helyett Boc-L-Lys(e-Z)-OH vedett ami- 
50 nosavakat haszn£lunk a szint£zishez. Tisztftis Sepha- 
dex G25-6n az 1 . pelda szerint. 
Gradiens eluci6: 

A: 0,05 Mol amm6niumacelit (pH = 4,00) - meta- 
nol 30-70 

55 B: 0,05 Mol amm6niumacetit (pH = 4,00) - meta- 
nol 30-70 

Gradiens eluci6 400-400 ml 

Liofiiiziltuk 3-szor az amm6niumacetit eltdvolfta- 
sa miatt. 

60 Tomege: 52 mg. R n = 0,34, R n = 0,2 1 . 
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7& pelda: 

Lys A ,D-Trp*-hGnRH 

Az 1. p61da szerinti mtfdszert alkalmazzuk a 
hGnRH aminosav soirendjenek megfeleltfen, de a 6-os 
helyzeiben Boc-glicin helyett Boc-D-Trp-OH, a 4-es 
helyzetben Boc-L-Ser(Bzl)-OH helyett Boc-L-Lys(e- 
Z)-OH vSdett aminosav szarmazekot haszndlunk. A 
term£k tisztftasit is a 17. p61da szerint v^gezzuk. A 
tiszta termSk tdmege: 60 mg. R n = 0,25. 

79. pelda: 

H-Glu\D-Trp 6 -hGnRH 

Az 1. pllda szerinti m6dszert alkalmazzuk a hGnRH 
aminosav sorrendj^nek megfelelden, de a 6-os helyzet- 
ben Boc-glicin helyett Boc-D-Trp-OH, az 1-es helyzet- 
ben pyroglutaminsav helyett Boc-L-Glu(0 Chx)-OH v£- 
dett aminosavszarmazekot hasznalunk. A lermek tisztild- 
sit a 17. p£lda szerint vdgezziik, de az amm6niumaceta- 
tos gradiens eluci6 utdn m£g egy sotalamtasi lepest ikta- 
tunk be a kovetkezok szerint. Gradiens eluci6t alkalma- 
zunk MPLC oszlopon: 

A oldat: 20 terfogat%-os ecetsav 

B oldat: A oldat : izopropanol =3:1 elegye, 

300 ml A - 300 ml B 

A tiszta firakciokat gyujtjuk es liofilizaljuk. 
Tomege: 53 mg R n = 0,29, R n = 0,19. 

20. pelda: 

Lys 5 , D-Phe 6 -hGnRH(J-9)-etilamid 

A 16. p€lda szerint Boc-Pro-Merri field gyantabol 
indulunk ki, de a szintSzisnel a hum^n GnRH szekven- 
ciaja szerint vegezzuk a szintSzist, kiv6ve, hogy a 6-os 
helyzetben Boc-D-Phe-OH, 5-6s helyzetben Boc- 
Lys(e-Z)-OH v€dett aminosavakat hasznalunk. A pepti- 
det a gyantardl ugy hasitjuk, hogy etilaminban 0 °C-on 
8 6xin it kevertetjiik, majd egy 6jjjelen at szobahomer- 
sekleten; kozben az etilamin elparolog. Ezutan meta- 
nol-dimetilformamidos mosdssal a vgdett nonapeptid- 
etilamidot a gyantardl leoldjuk. Beparoljuk a nyert 
oldatot. litenrel eldorzsolve megszilaYditjuk. A nyert 
term€ket cseppfolyds HF-el kezeljuk az 1. pelda sze- 
rint, majd a termeket a 2. pdlda szerint HPLC m<5dszer- 
rel tisztitjuk. R fl = 0,81, R a = 0,36. 

27. pelda: 

LyJ 4 , D-Phe 6 -hGnRH(l-9)-etilamid 

Mindenben a 20. pelda szerint ja>unk el, de ebben 
az esetben a 4-es helyzetben hasznalunk Boc-Lys(e-Z)- 
OH vedett aminosavat. R n = 0,8, R n = 0,4. 

22. pelda 

Lys 4 , D-Cpa*-hGnRH(l-9)-etilamid 

Mindenben a 20. pelda szerint jarunk el, de ez esetben 
a 6-os helyzetben Boc-D-Phe-OH helyett Boc-D-Cpa- 
OH vedett aminosavat hasznalunk. R n = 0,83, Rr; = 0,37. 

AZ IN VITRO KISERLETEKBEN FELHASZ- 
NALT HUMAN SEJTVONALAK 
Az MCF-7 emberi emlfidaganat sejtvonalat Soule 
es mtsai stabilizaltak 1973-ban emlordkos beteg pleu- 



ra folyad£kdb6l. Az MDA-MB-231 emberi emloda- 
ganat sejtvonalat 1974-ben Cailleau is mtsai ugyan- 
csak pleurals folyad6kb6l izotelldk 6s stabilizing. 
Mindklt sejtvonal monplayerben no. Az MCF-7 6s 

5 MDA-MB-231 humdn emlfidaganai sejtvonalakat 
muanyag flaskSban (Greiner), Dulbecco- m6dositott 
Eagle-MEM (DMEM, GIBCO) tapfolyadekban tart- 
juk fenn. A tapfolyad6k 10% ujszulotl borjusav<5t 
(10%FCS)tartalmaz. 

10 Az MCF-7 sejtvonal osztradiol receptor (ER)-pozi- 
tfv is GnRH-t specifikusan kot6 feh6rj£ket tartalmaz 
(Vincze, B., Palyi, I., Kremmer, T., Szamel, I., Sugar, 
J., Mez6, 1., Sepr&ii, J., Tepten, I., J. Cancer Res. Clin. 
Oncol. 116, 427 (1990); Vincze, B., P%i, I.. Prajda, 

15 N., Daubner, D., Kalnay, A. t Mezo. I., Seprodi, J., 
Teplin, I. Cell Proliferation, 25, 518 (1992)) fgy alkal- 
mas modellrendszer a GnRH receptor £llal kozvetfteti 
direkt hatasanak tanulmanyozisara. 

Az MDA-MB-231 sejtvonal ER-negativ <*s GnRH 

20 receptor-pozitiv, szinten alkalmas a GnRH direkt hatd- 
sanak vizsgalatara. A PC3 emberi prosztata carcinoma 
sejtvonalat Kaighn es mtsai stabilizaltak sejttenylszet- 
ben, 1979-ben. A sejtek hamtipusuak, es kompakt tele- 
peket kdpeznek telepkepzo vizsgdlatokban. Az Ishika- 

25 wa sejtvonal emberi endometrium adenocarcinom£bol 
szarmazik (Nishida, M. t Kasahara, K., Kaneko, M., 
Iwasaki, H. Acta Obstet Gynecol Jpn. 37, 1103-1111 
(1985)), hajn-jellegu, es szteroid, valamint GnRH-re- 
ceptort tartalmaz. 

30 

A. pelda 

d6ZIS-TUL&LES VIZSGAIATOK GnRH AN A- 
LdG KtSZlTMENYEKKEL MCF-7, MDA-MB- 
231 emberi eml6-, pc3 prosztata-, £s 
35 ishikawa endometri um-da gana t sejt- 
teny£szeteken 

A vizsgalat pontos tajekoztatdst ad a vizsgdlt anyag 
sejlkaYosfto hatasdr61, a valtozo dozis fiiggvenyeben. A 
kezel^s egy alkalommal tort£nik, es a tulelo sejtekbol 

40 k^pzodott telepeket 8-12 nap mulva szamoljuk. Hor- 
monok eseteben az anyagok altalaban nem toxikusak, 
nagy elonyuk viszont, hogy sejt-, ill. receptor specifi- 
kusak. A GnRH analogok fazis-specifikusan hatnak. a 
sejteket GO/G1 fazisban blokkoljak, de nem puszu'tjak 

45 el. Az arretdlt sejtek egy resze ism^t ciklusba megy, 
m&s r&ze elpusztulhat (apopt6zis). Az arretilt sejtek- 
bol kepzodott telepek a telepszamolas napjan nem erik 
el a szamolhat6 telepnagysagot (a telepszam lehet azo- 
nos, de a telepnagysag nem). A d6zis-vdlasz vizsgalat 

50 eseteben az alacsony sejtszambdl &W6 telepeket (10-15) 
nem vessziik szimftasba. 

3,5 cm atmerqju Petri csesz^be 300-300 sejtet uhe- 
tiink. A kezeldst egy alkalommal vegezzuk a kiultetes 
utin 24 6raval, majd a kepzodott telepeket 8-12 nap 

55 mulva szamoljuk. A sejteket 1-50 \iM 2., 3., 6., 7., 8., 
14., 15., 6s 17. szamu GnRH ana!6g kdszitmenyekkel, 
ill. 1-50>M GnRH-III-mal kezeljuk. Az 1. tiblazatban 
az MCF-7, MDA-MB-231, PCS, Ishikawa sejteken 
elert gdtl^s szizalekdt adjuk meg, az alkalmazott hato- 

60 anyag dozisat feltiintetve. 
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Vizsgdlataink alapjdn a ma> ismert szintetikus 
GnRH-III peptid teszftnteny 50 |iM d6zisban alkal- 
mazva, 45%-os, ill. 49%-os telepkSpzSdeVgatlast 
eredntenyezett az MCF-7, ill. az MDA-MB231 sejtte- 
nygszetek eseteben. Ilyen szignifikans gdtlast meg 
egyetlen GnRH agonista (Ovurelin, Buserelin), s6t 
GnRH antagonista (MM 544) eseteben sem kaptunk. 
Ugyanakkor az GnRH-III az Ishikawa sejtvonalat nem 
ga*tolta az alkalmazott dozistartomanyon beliil, es a 
PC3 prosztala sejtkulturdn is csak 21%-os telepkepzo- 
de$-g£tl£st erednrtenyezett. A GnRH-III teszitnteny ha- 
tisdt a ta!21m£ny targyit ke*pez6 17-es klszitmdny ha- 
ladta meg, mely MCF-7 eseteben 65%-os, MDA-MB- 
231 eseteben 63%-os gdtlast eredmenyezett (1. teblsi- 
zat). MCF-7 eml6daganat sejtkultura eseteben a 3, 6, 7 
6s 8-as GnRH-III ana!6g ke*szftntenyek 50 NM d6zis- 
ban alkalmazva 40-52%-os telepke*pzodes gdtlast ered- 
mdnyeztek (1. tablazat). MDA-MB-231 emlSdaganat 
sejtkulturan a 17-es kdszitmenyt kovetden a 6-os 6s 

7- es keszftnteny bizonyult a leghatekonyabbnak (35- 
42%) (1. t£blazat). PC3 prosztatadaganat sejtkulturan 
vegzett vizsgalatok alapjdn a legjelenttfsebb gatlast a 

8- as keszitmeny eredntenyezte (31%) 50 \iM d6zisban 
alkalmazva. A 6-os 6s 7-es keszitmeny az alkalmazott 
dozistartomanyon beliil nem befolydsolta, a 17-es ke- 
szitmeny gyengen gdtolta a PC3 sejtvonal telepkepzo 
kepess£g£t (1. tablazat). Ishikawa endometriumdaga- 
nat sejtkultura eseteben az 50 jlM ddzisban alkalma- 
zott 3-as keszitmeny 13%, a 6-os 21%, az 7-es 14%, a 
8-as 2%, a 17-es 15% 6s a 14-es 24%-os telepkdpzodes 
gdtldst okozott. 

Vizsgdlatainkhoz kontrollkent a tumorterapidban 
haszndlatos DTrp 6 -hGnRH (Sigma) analogot hasznal- 
juk. Az 1. tiblazat adataib61 kitunik, hogy a vizsgdlt 
anaI6gjaink kozul a 2. es 15. ana!6g egyiltalan nem, 
vagy csak gyenge hatast mutatott. A 14. es 19. analdg 
megkozelftette a kontrol aktivitisit. Atobbi anal6g (3., 
6., 7., 8.) meghaladta a kontroll gii\6 hatasdt, mi'g a 17. 
anal6g kb. k&szeres g&ldst mutatott. 

B.pelda 

human da ga na tsejtvona la k sejtoszto- 
dAsAnak gAtlasa 

Az in vitro kezeles menete: A sejteket tripszineztuk, 
majd 10 cm aUnertfju Petri-csesz6be 300 000 MCF-7, 
MDA-MB-231, PC3 vagy Ishikawa sejtet passzaltunk. A 
kiiiltetest kovet6 naptel szamitva, a sejteket az exponenti- 
al noveked6si fazisban kezeltuk 1-50 fiM GnRH analdg 
kdszftmennyel. Az 6t napos vizsg£lat soran ket naponta 
kezeltuk a sejteket tipfolyadekban oldott peptidhormon- 
nal, majd a hatodik napon meghataxoztuk a sejtszamoL 

A GnRH-III sejtosztodas-g£tl6 hatasa 30 jiM dozis 
eseteben '35-40%-os volt mind az MCF-7, mind az 
MDA-MB-231 sejtek eseteben. E16zetes vizsg&ataink 
alapjin a hGnRH agonista Ovurelin ill. Buserelin hat 
napos kezetest kovetoen az MCF-7 ER-pozitfv sejtvo- 
nal eseteben nem okozott jelentos sejtszamvaltozast 
(5- 15%-os gStl^s), az MDA-MB-231 ER-negativ sejt- 
vonal eset6ben viszont 25-30%-os sejtproliferaci6-g£t- 
last eredmenyezett. 



A GnRH-III sejtoszu5das-gitl6 hatasa 30 nM d6zis 
eseteben megegyezik az ismert GnRH antagonistak 
(tobb D aminosavat tartalmaz6 eml6s GnRH szirmazg- 
kok, MM 892 6s MM 544) direkt daganatgitl6 hates*- 
5 val mindk£t emlSdaganat sejtvonalon (2. tablazat). 

A 6-os 6s 7-es anyag sejtoszt6d£s gdtld hatisa kozel 
azonos (27-31%) a szamos D-aminosavat tartalmazd 
GnRH antagonistic (MM544, MI-1892, SM004) di- 
rekt proliferaci6 g£tl6 hatasaval (2. teblazat). 
10 Mint a 2. tibldzat muiatja az anyagok proliferaci6 
g£i\6 hatisa a 15-6s anyag kiv&etevel bizonyos sz6r£- 
son beliil megegyezik a telepkepz6d& gdtlas erednte- 
nyeivel. Tobb eVes vizsgalau tapasztalatunk alapj£n 
szoros korrelaci6 van a lelepkdpzodes gatlas es az 
1 5 anyagok in vivo hatisa kozott is. 

A biol6giai vizsgllatokban osszehasonlitd anyagk^nt 
felhasznilt, mar ismert peptidek osszetetele a kovetkez6: 

MI-1892: 

Ac-D-Trp , - 3 ,D-Cpa 2 ,Lys 5 ,[p-Asp(DEA)] 6 ,D-Aia , °- 
20 hGnRH 

(Magyar Szabadalmi bejelentes: P.93-00853) 
MI-1544: 

Ac-D-Trp'^.D-Cpa^D-Lys^D-Ala^-hGnRH 
(Kovics, M., Mezo, I., Flerk6, B., Tepl^n, I.. Niko- 
25 lies, K. BBRC, 118, 351-355 (1984); Kovacs, M., 

Mezo, I., Sepr6di, J., Csernus, V, Teplan, I., Flerkd, B., 

Peptides, 10.925-931 (1989). 
SM004: 

D-Phe 2 ,D-Trp 3 ,D-Lys 6 -hGnRH 
30 GnRH-III: 

pGIu-His-Trp-Ser-His-Asp-Trp-Lys-Pro-Gly-NH 2 
Decapeptil: 

pGlu-His-Trp-Ser-Tyr-D-Trp-Leu-Arg-Pro-Gly- 
NH 2 

35 

7. tablazat 

telepk£pt£s gatlAsanak m£rteke 
k0lonb6z6 humAn 
daganatsejtvonalakon 



40 


Pelda sorszima 


Sejtvonal 


D6zis 


Giilis 




2. 


Lys 5 -GnRH-HI 


MCF-7 
MDA-MB-231 


50 uM 
50 uM 


0% 
0% 


45 


3. 


Lys 5 -cyclo- 

(Asp 6 .Lys 8 )- 

GnRH-HI 


MCF-7 
Ishikawa 


50 uM 
50 uM 


44% 
13% 


50 


6. 


Lys 4 -GnRH-III 


MCF-7 
MDA-MB-231 
Ishikawa 
PC3 


10 uM 
50 uM 
lOuM 
50 uM 
50 uM 
50 uM 


15% 
40% 
18% 
35% 
21% 
0% 


55 


7. 


[Lys(e-Ac)) 4 - 
GnRH-III 


MCF-7 
MDA-MB-231 
Ishikawa 
PC3 


lOuM 
50 uM 
lOuM 
50 uM 
50 uM 
50 uM 


40% 
52% 
31% 
42% 
14% 
0% 
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P61da sorszima 


Sejtvonal 


D6zis 


GStlas 


8. Glu 6 -GnRH-III 


MCF-7 
MDA-MB-231 
Ichika wa 

PC3 


50 nM 
50 jiM 
50 \xM 
50 \iM 


44% 
25% 
2% 
31% 


17. Ly^-DTrp 6 - 
hGnRH 


MCF-7 
MDA-MB-231 
Ishikawa 


10 \iM 
50 jiM 
10 pM 
50 JiM 
50 MM 
50 pM 


39% 

65% 

30% 

63%. 

17% 

18% 


14 rTrnfFrtr-Inri>l 3 ' 7 

GnRH-lII 


MCF-7 
Ishikawa 


50 MM 
50 MM 


31% 
24% 


15. (Phe 7 )-GnRH-lII 


MDA-MB-231 


50 mM 
50 MM 


26% 
21% 


10 H-Hlii' D.Tm^- 
17. n ~vji u , vj~ 1 1 y ~ 

hGnRH 


MCF-7 


10 mm 
50 MM 


16,8% 
32/7% 


D-Trp 6 -hGnRH 
(Decapeptil) 


MCF-7 
MDA-MB-231 


10 MM 
50 MM 
10 mm 
50 MM 


17,1% 
36.7% 
15.7% 
38,7% 



2. tdblazat 

GnRH ANALdG SEJTOSZTdDAS GAtlASANAK 
MERTEKE KUL0NBOZ6 HUMAN 
DAGANATSEJT- VONALAKON 



P£lda sorszima 


Sejtvonal 


D6zis 


Gai15s 


MI- 1544 


MCF-7 (2x) 
MDA-MB-231 (2x) 
Ishikawa (2x) 
PC3 (2x) 


30 MM 
30 MM 
30 mM 
30 mM 


36% 
34% 
8% 
24% 


MM 892 


MCF-7 (2x) 
MDA-MB-231 (2x) 
Ishikawa (2x) 
PC3 (2x) 


30 mM 
30 MM 
30 mM 
30 MM 


35% 
35% 
14% 
33% 


SM004 


MCF-7 (2x) 
MDA-MB-231 (2x) 
Ishikawa (2x) 
PC3 (2x) 


30 MM 
30 mM 
30 MM 
30 MM 


17% 
23% 
8% 
10% 


6. Lys 4 -GnRH-III 


MCF-7 (2x) 
MDA-MB-231 (2x) 


30 MM 
30 mM 


27% 
28% 


7. Lys(e-Ac) 4 - 
GnRH-IH 


MCF-7 (2x) 


30 MM 


31% 


8. Glu 6 -GnRH-III 


MCF-7 (2x) 


30 mM 


18% 


15. Phe 7 -GnRH-III 
GnrH^III 


MCF-7 (2x) 
MDA-MB-231 (2x) 
PC3 (2x) 
Ishikawa (2x) 


30 MM 
30 MM 
30 MM 
30 MM 


40% 
39% 
10% 
8% 



MCF-7 = human eredetu cm! 6 tumor sejtvonal 
MDA-MB-231 = human eredetu emlo tumor sejtvonal 
PC3 = human eredetu prosztata tumor sejtvonal 
Ishikawa = humin eredetu endometrium tumor sejtvonal 



SZABADALMI IGENYPONTOK 

1 . Az X-R'-R^R^-R^R^R^R^o-R^-Yd) «- 
laldnos ke*pletfi vegyuletek es gy6gydszatilag elfogad- 

5 hat6 s6ik, ahol 

X jelentese hidrogenatom, acetilcsoport, vagy propionil- 
csoport, ha R 1 jelentese pGlu-l61 eltero; vagy intramo- 
lekuldris savamidkotes, ha R 1 jelentese pGlu; 
R 1 jelentese pGlu. Glu, D-Trp, vagy D-Phe; 
1 0 R 2 jelentese His, vagy D-Phe; 

R 3 jelentese adott esetben az indolil csoportjdn vedett 

L-, vagy D-Trp; 
R 4 jelentese Ser, vagy az e-aminocsoportjln adott eset- 
ben veclett Lys; 
15 R 5 jelentese Tyr, vagy az e-aminocsoportjan adoti eset- 
ben vedett Lys, vagy His; 
R 6 jelentese Asp, Glu, D-Trp, D-Phe. vagv D-Cpa: 
R 7 jelentese Phe, Leu, vagy N-Me-Leu, vagy adoti 
esetben az indolil csoportjan vedett L-Trp, 
20 R 8 jelentese az e-aminocsoportjan adott esetben vedett 
Lys; Aig, valaminl ha R 6 jelentese Asp, es R 8 jelentese 
Lys, akkor e k6i szubsztituens a Lys-csopon £-amwo- 
csoportjdn keresztiil intrarmolekularis gyurut kdpezhet; 
R 10 jelentese Gly, D-Ala vagy vegyertekvonal; es 
25 Y jelentese OH vagy NH 2 csoport, ha R 10 jelentese Gly 
vagy D-Ala, 6s etil-amid-csoport, ha R*° jelentese 
vegyertekvonal. 

2. Az 1 . igenypont szerinti 
[Lys(e-Fmoc)] 5 -GnRH-ni, 

30 Lys 5 -GnRH-IlI. 

Lys 5 ,cyclo[Asp 6 -Lys 8 ]-GnRH-III, 

Lys 5 ,[Lys(e-Fmoc)] 8 -GnRH-III, 

Lys 4 f [Lys(e-Fmoc)] 8 -GnRH-III, 

Lys 4 -GnRH-III, 
35 [Lys(e-Ac)] 4 -GnRH-ni. 

Glu 6 -GnRH-ni. 

cyclo[Asp 6 -Lys 8 )-GnRH-ni, 

D-Ala ,0 -GnRH-m, 

H-D-Trp 1 , [Lys(e-Fmoc)) 8 , 
40 D-Ala ,0 -GnRH-ni, 

Ac-D-Trp 1 , D-Ala ,0 -GnRH-III, 

H-D-Trp 1 , D-Ala ,0 -GnRH-m, 

[Trp(For-Ind)) 37 -GnRH-III, 

Phe 7 -GnRH-m, 
45 GnRH-III(l-9)-etilamid, 

Lys 5 , D-Trp 6 -hGnRH, 

Lys 4 D-Trp 6 -hGnRH, 

H-Glu 1 , D-Trp 6 -hGnRH, 

Lys 5 , D-Phe 6 -hGnRH(l-9)-etilamid, 

Lys 4 , D-Phe 6 -hGnRH(l-9)-etilamid, vagy 

Lys 5 -D-Cpa 6 -hGnRH( 1 -9)-eti!amid. 
valamint ezek gyogyaszatilag elfogadhatd s6i. 

3. Gydgyszerkeszftmdnyek, amelyek hatoanyag- 
kent az 1. igdnypont szerinti (I) dltaldnos kepletu ve- 
gyuleteket, vagy gy6gy£szatilag elfogadhato soikat a 
gy6gyszerke*szi'tesben szokdsosan alkalmazott seged- 
anyagokkal egyutt tartalmazzak. 

4. A 3. igdnypont szerinti gy6gyszerkeszitmenyek, 
amelyek hat6anyagkent a 2. igenypont szerinti vegvu- 
leteket vagy sdikat tartalmazzak. 



9 



. 7 <3V 0212$ 

NOVEL GNRH ANALOGUES WITH ANTITUMOR EPPECT AND PHARMACEUTICAL 
COMPOSITIONS CONTAINING THEM AS ACTIVE AGENTS 

The invention relates to novel peptides possessing 
5 antitumour effect as well as their salts and esters. 

In addition to antiestrogens, gonadotropin-releasing 
hormone (GnRH) analogues play an important role in the 
treatment of hormone-dependent malignant tumours. Within the 
malignant neoplasms, the scope of their use extends to the 

10 cancers of prostate, breast (mamma) , endometrium and other 
hormone-dependent tumours. It is known that this factor of 
hypothalamic origin (a peptide hormone built up of 10 amino 
acids) is responsible for the secretion of luteinizing 
hormone (LH) and follicle-stimulating hormone (FSH) . A 

15 number of agonistic and antagonistic analogues of GnRH-s 
proved to be not only useful for the successful influencing 
of processes of the reproduction biology but also suitable as 
antitumour drugs. 

Recent publications report that GnRH analogues can 
2 0 exert their antitumour effect not only through chemical 
castration but also in a selective way by directly acting on 
the tumour cells. The presence of receptor (s) specifically 
binding GnRH or GnRH analogues, respectively, as well as that 
of GnRH-mRNA were shown in cell cultures of cancers of. human 
25 mamma, prostate, ovary and pancreas [K. A. Eidene et al. : 
Science 989-991 (1985); G. Emons et al.: Gynecol. 

Endocrinol. 7, suppl. 2 , 71 (1993); P. Limonta et al. : J. 
Clin. Endocrinol. Metab. 76, 797-800 (1993)]; furthermore, the 
in vitro proliferation-inhibiting action of GnRH analogues 

A4928-54I8-PT/KWO 



was proven on the same cell lines [K. A. Eidene et al.: 
Science 221, 989-991 (1987); Y. sharoni et al.: Proc. Natl. 
Acad. Sci. 1648-1651 (1989)]. 

The specific binding of tritium-labelled D-Phe 6 - 
5 -GnRH ( 1-9 )-ethylamide (OVURELIN) , a human GnRH superagonist, 
to cells of MCF-7 and MDA-MB-231 human mammary carcinoma cell 
lines was demonstrated in own experiments [Vincze et al. : J. 
Steroid Biochem. Molec. Biol. 38, 119 (1991)]. In accordance 
with the literature [Y. E. Sharoni et al.: Proc. Natl. Acad. 

10 sci. 8&, 1648-1651 (1989); T. J. Segal-Abramson et al.: Molec. 
Cell. Endocr. 85, 109-116 (1992)], these results confirm the 
presence of receptor (s) specifically binding QnRH analogues, 
which is a fundamental condition for development of a direct 
effect. Similarly, D-Trp 6 -hGnRH (OECAPEPTYL) , an agonistic 

15 analogue brought into the therapeutical practice, proved to 

* 

possess a receptor on the MDA-MB-231 tumour cell line (Tetsu 
Yano et al.: Breast Cancer Res. Treat. 21, 35-45 (1992)] and 
a direct growth-inhibiting effect on the human mammary tumour 
cell line mentioned above [Y. Sharoni et al.: Proc. Natl. 

20 Acad. Sci., USA £6, 1658-1651 (1989); as well as C. Neri et 
al,: Breast Cancer Res. Treat. 15, 85-93 (1990)]. 

Based on the effective concentration it can be supposed 
that low-affinity binding site or sites may play an important 
role in the development of direct antitumour effect. 

25 According to the literature the direct antitumour 

action of GnRH analogues occurs only at relatively high 
peptide concentrations (io~6 - i 0 -5 M) [Y . sharoni et al.: 
(1989); W. N. Scott et al. : Eur. J. Cancer 27, 1458-1461 
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(1931); B. Vincze et al.: J. Steroid Biochem. Molec. Biol. 38, 
119-126 (1991); T. Segal-Abramson et al.: Proc. Natl. Acad. 
Sci. 89., 2336-2339 (1992)]. This pharmacological effect can 
be achieved only in the case when the active molecule is 
5 present in the body not only in a high concentration but also 
for a long time [A. V. schally in: P. Belford et al. (editors): 
General Gynecology Vol. 6, pages 3 to 22, Parthenon 
Publishing, Carnforth, England (1989); as well as K. Bokser 
et al.: J. Reprod. Fertil. £5_, 569-579 (1989)]. 
10 For a long time, GnRH was not believed to be a species- 

specific hormone; it has become known as late as in the early 
80' s that the structure of gonadoliberin of some fish and 
bird species, respectively, is different from that of the 
mammals [J. A. King and R. P. Millar: J. Biol. Chem. 257, 
15 10722-10728 (1982); N. Sherwood et al. : Proc. Natl. Acad, 
Sci. USA I£, 2794-2798 (1983)). In comparison to the 
mammalian GnRH, the structure of fish- and bird-specific 
GnRH, respectively, differs in the amino acid position (s) 7 
and/or 8. In relation to the release of LH and FSH, 
20 respectively, of mammals, the analogues of chicken GnRH or 
salmon GnRH are not hyperactive and therefore, they do not 
desensitize the gonadotropic cells of hypophysis in the 
corresponding dose range. The composition of mammalian, e.g. 
human, GnRH is as follows: pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg- 

25 -Pro-Gly-NH 2 . 

In 1993 the researchers of the Creighton University 
Medical School, Omaha isolated and then snythesized the 
Lamprey-III-GnRH decapeptide from lamprey (Petromyzon 



marinus) (pGly-His-Trp-Ser-His-Asp~Trp-Lys~Pro-Gly-NH 2 ) . Now, 
it has been found that Lamprey-III-GnRH (hereinbelow 
abbreviated: GnRH-IH) exerts a significant tumour growth-in- 
hibiting effect on human mammary tumour cell lines mentioned 

5 above. Simultaneously, on investigating the endocrinological 
effect of GnRH-IH on rat hypophysis by using the superfusion 
method it has been found that the LH-releasing effect of this 
hormone is about thousand times weaker than that of the human 
GnRH. In the course of in vivo investigations it has been 
.0 found that, during a prolonged treatment for three cycles, it 
did not inhibit the ovulation of female rats even in high 
doses; therefore, it did not induce desensitisation and 
chemical castration. In relation thereto, a "flair up" tumour 
growth occurring at the beginning of treatment did not appear 

5 on the tumour-bearing animals in contrast to other known 
human hormone analogues acting through the . same mechanism of 
action. 

From these investigations it was concluded that GnJRH-III 
is a selective, highly active antitumour compound, for which 
0 patent protection has been claimed in the United States 
patent application No. ... 

The aim of the present invention is to prepare analogues 
of human GnRH (hGnRH) and Lamprey GnRH-III showing antitumour 
effect in human tumour cell cultures. 
5 This aim was solved by the preparation of peptides of 

general formula (I) as well as their pharmaceutical^ accept- 
able salts and esters. 

The invention is based on the recognition that these 
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compounds exert a direct ant i tumour action against human 
tumour cells* Unexpectedly , compounds containing only natural 
L-amino acids also show a direct antituraour effect • Namely, 
antitumour GnRH analogues known at present contain at least 
5 one of non-natural D-amino acids in the case of agonists and 
usually several non-natural D-amino acids in the case of 
antagonists ♦ 

Furthermore , it has been recognized that for more amino 
acid groups of antitumour GnRH analogues Lys groups may be 

10 substituted without any decrease in the favourable antitumour 
effect of the molecule. This is advantageous since, through 
the e-amino group of Lys, the peptide can be connected to 
suitably selected larger molecules containing an acylating 
group. In this case, the macromolecules may be carrier 

15 molecules of the peptide and can thereby promote the 
maintenance of a steady,; high level of the GnRH analogue in 
. the body. 

The invention relates to the peptides of general 
formula (I) , 

20 

X-R l -R 2 -R 3 -R 4 -R 5 -R 6 -R 7 -R 8 -Pro-R 10 -Y (I) 

wherein 

X means hydrogen, acetyl group or propionyl group when R 1 
25 is different from pG^yf or an intramolecular acid amide 

bond when R 1 stands for pGlu; 
R 1 stands for pGlu, Glu, D-Trp, D-cpa, D-Nal or D-Phe; 
R 2 means His, D-Phe or D-Cpa; 
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R 3 represents D-Cpa, D-Pal or L- or D-Trp optionally 

protected on the indolyl moiety; 
r4 stands for Ser; or Lys optionally protected on the 

e -amino group; 

5 R 5 means Tyr; or Lys optionally protected on the € -amino 
group; or His; 

r6 stands for Asp, Glu, D-Lys and optionally e-aroino- 
methylated derivatives thereof; as well as D-Trp, D- 
Phe, D-Leu, D-Ala, D-Cpa or D-Arg; 
10 R 7 represents Phe, Leu or N-Me-Leu; or L-Trp optionally 
protected on the indolyl moiety; 

r8 means Lys optionally protected on the e-amino group; 
Arg, Gin; or R 6 and R 8 together can form an intra- 
molecular ring through the c -amino group of Lys when R 6 
15 is Asp and R 8 means Lys; 

R 10 stands for Gly, D-Ala or a valence bond; and 

Y represents OH or NH2 group when R 10 means Gly or D-Ala; 

or an ethylamide group when R 10 means a valence bond, 

as well as the pharmaceutical^ acceptable salts and/or 
2 0 esters of these compounds. 

The invention furthermore relates to pharmaceutical 

compositions containing the peptide of general formula (I) 

and/or pharmaceutical^ acceptable salts and/or esters 

thereof . 

2 5 The abbreviations used in the description agree with the 

nomenclature accepted in the peptide chemistry and published 
in J. Biol. Chem. 241, 527 (1966); 2Ali 977 (1972); further- 
more, D-Nal stands for fl-(2-naphthyl) ~D-alanine, D-Cpa means 



p-chlorophenyl-D-alanine and D-Pal stands for B- (3-pyridyl) - 
-D-alanine. When not noted otherwise , all amino acids named in 
the description are in L-conf iguration. 

In the peptides according to the invention the pre- 
5 f erred protective group of the indolyl moiety of Trp is For; 
the preferred protective group of the c -amino group of Lys is 
Fmoc, 

The pharmaceutical^ acceptable salts of the peptides 
of general formula (I) are acid-addition salts formed with 

10 pharmaceutical^ acceptable organic or inorganic acids, e.g. 
acetates or hydrochlorides ♦ 

The compounds of general formula (I) can be prepared in 
liquid phase by using methods known in the peptide chemistry 
(by condensations carried out in the defined sequence of 

15 suitably protected amino acids or fragments prepared there- 
from) or • in a particularly preferable way - by using the 
solid-phase peptide synthesis* A peptide obtained in the form 
of its salt can be converted to an other salt in a known 
manner* If desired, the ester groups of ester compounds 

20 obtained may be cleaved. 

The peptide of general formula (I) may be administered 
mainly in the form of injectable solutions, infusions or 
intranasal compositions. Being decomposed in the digestive 
system, they cannot be administered orally in themselves but 

25 may be administered in any other route. The injections may be 
given in intramuscular, intravenous or subcutaneous route. 

The active agents of general formula (I) can be 
formulated to pharmaceutical compositions by using known 
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methods of the pharmaceutical techniques. The active agent 
can be transformed also to compositions with prolonged action 
(e.g. in the form of microcapsules or microgranules) in the 
usual way. In addition to the active agent, auxiliaries 
5 commonly used in the pharmaceutical industry such as a liquid 
vehicle useful for injection purposes (isotonic saline or 
phosphate buffer solution) may be used. If necessary, the 
compositions may contain stabilizers (e.g. ascorbic acid), too. 
The preparation of peptides according to the invention 
10 is illustrated by the following Examples. 

The chemical purity and identification of both inter- 
mediary and final products were controlled by using thin- 
layer chromatography (TLC) ; those of the final products were 
examined by means of HPLC chromatography, too. 
15 The thin-layer chromatography values were determined on 

Kieselgel sheets (DC Alufolien, Merck) by using the following 
solvent mixtures: 

1. Ethyl acetate/pyridine/water/acetic acid 15:20:6:11 

2. Ethyl acetate/pyridine/water/acetic acid 30: 20: 6:11 
20 3. Ethyl acetate/pyridine/water/acetic acid 60:20:6:11 

4. Ethyl acetate/pyridine/water/acetic acid 120:20:6:11 

5. Ethyl acetate/pyridine/water/acetic acid 240:20:6:11 

6. n-Butanol/acetic acid/water 4:1:1 

7. n-Butanol/acetic acid/water 4:1:2 

25 The side chains of protected amino acids are protected 

by a benzyl group in the case of Tyr and Ser; by a (benzyl- 
oxy)carbonyl (Z) group or a 9-f luorenyl (methoxycarbonyl) 
(Fmoc) group for preparing an intermediary peptide analogue 
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in the case of Lys; by a tosyl <Tos) group in the case of Arg 
and Mis; and by a cyclohexyl (Chx) group in the case of 
carboxy groups of Asp and Glu. 

The invention is illustrated in more detail by descrip- 
5 tion of the preparation process of the preferred analogues 
listed hereinbelow: 

1. [Lys(e-Fmoc) ] 5 -GnRH-III, 

2. Lys 5 -GnfiH-III, 

3 . Lys 5 , cyclo [ Asp 6 -Lys 8 ] -GnRH-III , 
10 4 . Lys 5 , [Lys(e-Fmoc) ). 8 -GnRH-III, 

5. Lys 4 , [Lys(e-Fmoc) ] 8 -GnRH-III, 

6. Lys 4 -GnRH-III, 

7. [Lys(e-Ac) ] 4 -GnRH-III, 

8. Glu 6 -GnJ*H-III,. 

15 9. cyclo[Asp 6 -Lys 8 ]-GnRH-III, 

10. D-Ala 10 -GnRH-III, 

11. H-D-Trp 1 , [Lys(e-Fnoc) ] 8 , D-Ala 10 -GnRH-III, 

12. Ac-D-Trp 1 , D-Ala 10 -GnRH-III, 

13. H-D-Trp ] -, D-AlalO-GnRM-III, 
20 14. [Trp(For-Ind) ] 3 < 7 -CnRH-III, 

15. Phe 7 -GnRH-III, 

16. GnRH-III(l-9)-ethylaraide, 

17. Lys 5 , D»Trp 6 -hGnRH, 

18. Lys 4 , D~Trp 6 -hGnRH, 
25 19. H-Glu 1 , D-Trp 6 -hGnRH, 

20. Lys 5 , D-Phe 6 -bGnRH(l-9)-ethylamide, 

21. Lys 4 , D-Phe 6 -hGnRH(l-9)-ethylaaide, 

22. Lys 5 , 0-Cpa 6 -hGnRH(l-9)-ethylamide. 
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On investigating the capacity factor of some analogues 
of high importance by using HPLC the following results were 
obtained: 



Analogue 


k« 




Methanol 


pvample No. 






% 


3 


3.57 




38 


• 5 


9.28 




55 


6 


3.57 




30 


7 


11.57 




30 


8 


7.57 




30 


17 


9.57 




38 


19 


14.10 




38 


19 


8.71 




40 


I SCO model 


2350 pump 1 ml/min, ISCO 


V4 


detector (21! 


Column: BST 


, ODS Hypersil 5 270 


X 


4 mm » 


ElUent: MeOH/0.1 M NaH 2 P0 4 (pH = 2.22) 


■ 



20 T R - t 0 " 



to 

The invention is illustrated in more detail by the 
2 5 following non-limiting Examples. 
Example 1 

Preparation of [LyaUFmoc) ]5_ GaR H-III 

The peptide is prepared on a benzhydryl amine resin (of 
0.65 milliequivalent/g capacity) by using an automatic 
peptide synthetizer. The protected amino acid Boc-glycine is 
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used in an excess of three equivalents calculated for the 
capacity of the resin; DIC as condensing agent and HOBt as 
catalyst are employed in amounts equivalent to the protected 
amino acid. The coupling of Boc-Gly-OH to the resin lasts for 
12 hours. Thereafter, the completion of coupling to the resin 
is controlled by means of ninhydrin reaction of the resin/pro- 
tected amino acid compound. The coupling to the resin of 
Boc-Gly-OH is usually complete in the first coupling; if in 
some cases the ninhydrin reaction gives a positive result 
(indicating that the amino groups of the benzhydrylamine 
resin are not fully substituted) , the coupling to the resin 
can be made complete by using the symmetric anhydride method. 
(Based on the weight increase, the capacity of the resin 
amounts to 75-80 % of the capacity value given by the 

manufacturing company.) 

dtp^VzctV^ 

After cj ga nn iiH g and neutralizing the Boc-Gly-BHA resin 

in the usual way, the peptide synthesis is carried out step- 
wise according to the following scheme: 

Minutes 

1. washing 3 times with dichloromethane 2 

2. cleavage once with a mixture of 1:2 ratio by 
volume of TFA and dichloromethane 2 

3. cleavage once with a mixture of 1:2 ratio by 
volume of TFA and dichloromethane 2 5 

4. washing 3 times with dichloromethane 2 

5. washing 3 times with ethanol 2 

6. washing 3 times with chloroform 2 
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7. neutralization twice with a mixture of 1:9 

ratio by volume of triethylamine and chloroform 3 

8. washing twice with chloroform 2 

9. washing 3 times with dichloromethane 2 
5 10. addition of Boc-amino acid 

11. coupling once with diisopropylcarbodiimide 120-3 00 

12. washing twice with dichloromethane 2 

13. washing with ethanol 

On cleaving the Boc protective group, a mixture of 0.5 
10 % by weight of indole with 0.2 % by volume of thioanisole. or 
a .mixture of 2 % by volume of anisole with 0.2 % by weight of 
L-methionine is employed for preventing side reactions. 

Protected amino acids are usually coupled by employing 
the carbodiimide method, but BOP reagent is used for bulky 
15 amino acids (with high steric demand) (e.g. Leu, Trp, Cpa).. 
In the case of a positive ninhydrin reaction, the coupling is 
carried out with symmetric anhydride after carbodiimide 
coupling; or with BOP reagent after BOP-reagent coupling. 

In the course of the synthesis, a dimethylf ormamide 
20 (DMF) solution containing a three-fold excess of Boc-amino 
acid, molar ratio of DIC coupling agent and HOBt catalyst 
calculated for 0.5 mmol of BHA resin are used in an order 
according to the sequence. In the present Example, Boc-L- 
-Lys(e-Fmoc)-OH protected amino acid is used as amino acid in 
25 position 5. 

The protective groups of the side chains and the peptide 
are removed from the resin by liquid HF in such a way that 0.25 
mmole of peptide - BHA resin is maintained in 20-25 ml of HF in 
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the presence of 2,5 ml of 10 % by weight of p-cresol 
containing anisole and 100 mg of dithiothreitol at 0 °C for 1 
hour. After removing HP under reduced pressure and treating 
the residue with absolute diethyl ether, the peptide is dis- 
5 solved from the solid residue in a 15-3 3 % by volume acetic 
acid solution. In the present case, the hydrof luoride salt of 
the peptide is purified by gel filtration on Sephadex G-25 
column in 33 % by weight acetic acid to obtain 360 mg of 
crude product with a chemical purity of 8 5 %; Rf2 = 0.5. 
10 subsequently, the peptide is purified by using medium- 

pressure liquid chromatography (MPLC) on Ci 8 reverse-phase 
silica gel column with gradient solutions ♦ 
Example 2 

Preparation of Lys 5 -GnRH-III 

15 After dissolving 240 mg of crude intermediary peptide 

derivative in 10 ml of DMF-water mixture of 1:1 ratio, 2 ml 
of piperidine are added while stirring and cooling with ice- 
water. After 2.5 hours the mixture is evaporated and the 
residue dissolved in 33 % acetic acid and purified on a 

20 Sephadex G-25 column. The fractions are investigated by means 
of TLC and the main product is collected. The crude product 
is purified by using MPLC procedure. 
Conditions: 

Charge of the column: Prepex C-18 (25-40 \l, Phenomenex, USA) 
25 Column: 4 00 mm (in length) x 25 mm (in diameter) 

Eluent A: 70 % by vol. of 0.05 M ammonium acetate solution 
(pH 4.00) and 30 % by vol. of methanol 
B: 50 % by vol. of 0 V 05 M ammonium acetate solution 
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(pH 4.00) and 50 % by vol. of methanol. 

The elution is carried out by gradient elution with an 
eluent composed of solutions A and B. 

The pure main fraction is collected, then made free . 
from salts and purified by carrying out gradient elution on 
the above column. 

Eluent: A: -10 % acetic acid 400 ml 

B: a 80:20 mixture of A and isopropanol 400 ml 

The pure fractions are collected and the residue is 
lyophilized to give 77 mg of the aimed product; Rfi = 0.40, 
Rf2 -0.15. 

Example 3 

Preparation of Lya s , cyclo[Asp 6 -t,ys 8 ]-GiiRH-III 

a) The crude intermediary peptide derivative (120 mg) 
described in Example i is transformed to its hydrochloride 
salt by dissolving the peptide 1 in 6 ml of water and adding 
2 ml of 0,1 N hydrochloric apid solution. After evaporation 
of the solution to dryness under reduced pressure , 102 rag of 
hydrochloride salt are obtained; Rf2 = 0,5. 

b) cyclizatxon 

A solution containing 29 mg of peptide hydrochloride of 
step 3/a) in 25 ml of DMF is cooled to 0 °C and 200 ^1 of 1 % 
sodium hydrogen carbonate solution are added. Simultaneously, 
10 mg of BOP reagent and 10 mg of l-hydroxybenzotria2ole are 
dissolved in 5 ml of DMF and added slowly, portionwise to the 
above aqueous solution- Subsequently , from a stock solution 
containing 170 /il of diisopropyl ethylamine (DIEA) and 5 ml 
of DMF, 200 /il are added to the reaction mixture which is 



th en stirred at room temperature overnight. The intermediary 
peptide formed (* f2 -'•.•>. U subjected to the next 
transformation without Isolation. 

o) Removal of the Knoc aroup 

After evaporating the reaction mixture 3,b, under 
.educed pressure, the residue Is triturated with ethyl 
ecetate and- filtered. The solid is dissolved in 5 ml of DKF, 
then a mixture of 5 ml of DMF with 300 ,1 of pyridine « 
ad ded and the reaction mixture is evaporated under reduced 
„ pressure. The residue is dissolved in 33 * by volume .emtio 
ecid and purified on a Sephadex 0-35 column. The fractions 
C ontainin 9 the main product are further purified by usin 9 
MPLC method* 

E1 uent At 70 * by vol. of 0.05 M ammonium acetate solution 
15 and 30 % by vol. of methanol 

B: 30 % by vol. of 0.05 M ammonium acetate . solution 
and 70 % by vol. of methanol 
Th e pure fractions are iyophilized twice to obtain U 
ng of the aimed product, Rf 2 = 0.35. Rf7 - 0.1*7. 

20 Example 4 

Preparation of Lys» tLys <«-F»o=> I'-onM-IH 

The method described in Example 1 is followed with the 
dlf£ erence that Boc-L-tys «-Fmoc> -OH is used instead o, Boc- 
- L -Lys( £ -Z)-OH in position 8 of the GnRH-IH se 9 uenee whereas 
25 ln position 5 Boc-X.-l.ysU-*> -OH is employed instead of Boc- 
-„is(Tos)-OH as protected amino derivative. The purification 
ls eocompllshed by usin, the method of Example 1. A crude 
product is obtained in a yield of 335 9 (with a chemical 
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purity of about 80 %) ; Rf2 ~ 0.55. 
Example 5 

preparation of Lys 4 tLyB U-Pmoc)] 8 -GnRH-XII 

By using 1 mmol of BHA resin Example 1 is followed with 
the difference that Boc-Lys ( e-Fmoc) -OH is used as protected 
amino acid in. position 8 and Boc-Lys (e-Z) -OH in position 4 of 
the peptide. After being purified on Sephadex G-25 column, 
the crude peptide is obtained in a yield of 1.04 g, with a 
purity of 80 %; Rf 2 - 0.29. 

purification: 

A solution containing 550 mg of crude product in 20 % 
by volume acetic acid is applied. onto a MPLC column according 
to Example 2 and eluted first with 200 ml of 20 % by volume 
acetic adid (isocratic elution) and then purified by using 
5 gradient- elution using 400 ml each of the following solutions: 
Solution A: 20 % by volume acetic acid 

Solution B: a 3:1 mixture of solution A and isopropanol. 
The fractions are collected and lyophilized to result 
in a yield of 217 mg of the aimed product; R f2 0-45, R f7 = 

0 0.18. 

Example 6 

Preparation of Lys 4 -GnRH-III 

To a solution of 200 mg of the crude peptide obtained 
in Example 5 in 10 ml of DMF, 15 ml of DMF containing 10 % of 
5 piperidine are added under cooling with ice-water. One hour 
later the reaction mixture is evaporated and the residue is 
purified by using MPLC and gradient elution with 25 % acetic 
acid up to a 2:1 mixture of 25 % acetic acid and methanol. 



Thus, 68 mg of a pure product are obtained which proved to be 
uniform on the basis of TLC and HPLC analysis; Rfi = 0.5, R f2 
= 0.67, Rf3 =0.05. 
Example 7 

Preparation of [Lys <€-Ac) ] 4 -GnRH-lll 

To a solution containing 200 mg of crude peptide ob- 
tained in Example 5 in 30 ml of DMF, DIEA and 130 mg of 
imidazole are added, then the mixture of 5 ml of dichloro- 
methane (DCM) and 200 M l of acetic acid anhydride are dropped 
thereto under stirring and cooling. After one hour the reac- 
tion mixture is evaporated under reduced pressure. The re- 
sidue is triturated with diethyl ether, the ethereal super- 
natant is decanted and the residue is dissolved in 15 ml of 
DMF. Then 2 ml of DMF containing 200 Ml of piperidine are 
5 added and one hour later it is evaporated. The residue is 
dissolved in 20 % acetic acid and purified by using MPLC. 
method. The elution is carried out by using gradient elution 
(composed of 20 %. acetic acid and a 6:4 mixture of 10 % 
acetic acid and methanol) to give 70 mg of a pure product 
0 which proved to be uniform on the basis of TLC and HPLC 
analysis; R f2 = 0.067, R f7 =0.087. 
Example 8 

preparation of Glu 6 -GnRH-III 

Example 1 is followed with the difference that Boc-Glu- 
25 -(OChx)-OH is used as protected amino acid in position 6 of the 
GnRH-III sequence. The purification is accomplished according 
to Example 2 by using gradient elution in ammonium acetate 
buffer solution. Characteristic values of the product: R f = 
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0.19, Rf7 = 0.086. 
Example 9 

Preparation of cyclo[Asp«-Ly8 8 J -GnRH-III 

After preparing hydrochloride salt according to Example 
3 by using the lamprey GnRH-III decapeptide as starting 
substance, the cyclization is carried out according to 
Example 3. The product is purified according to Example 2. 

R f2 = 

Example 10 

preparation of D-Ala 10 -GnRH-III 

Example 1 is followed with the difference that, instead 
of Boc-Gly-OH, Boc-D-Ala-OH protected amino acid is coupled 
as first amino acid to the benzhydrylamine resin. The 
purification is accomplished according to Example 2. R f2 - 

Example 11 

Preparation of H-O-Trpl, [Lys (c-Pmoc) ] 8 ,D-Ala 10 -6nRH-llI 

Example 1 is followed with the difference that in the 
GnRH-III sequence Boc-D-alanine is coupled as first amino 
acid: in the case of lysine of position 8 Boc-Lys (e-Fmoc) -OH 
protected amino acid and to the N-terminal of the decapeptide 
Boc-D-Trp-OH protected amino acid are coupled. 

The purification is accomplished according to Example 1 
on Sephadex G-25 column. The intermediary derivative is puri- 
fied by using gradient elution according to Example 1. 

Example 12 

preparation of Ac-D-Trp^D-Ala^-GnRH-III 

From the protected peptide-BHA resin prepared according 
to Example 11 the Boc group is removed according to Example 
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1, then the peptide-BHA resin having a free amino terminal is 
acetylated with a mixture containing acetic acid anhydride 
and imidazole. Thereafter, the aimed peptide is cleaved from 
the resin by liquid HF according to Example 1, the protecting 
5 group is split off according to Example 6, and the product is 
purified according to Example 2. 
Example 13 

Preparation of H-D-Trp 1 / D-Ala 10 -GnRH-III 

The Fmoc protective group is removed according to 
10 Example 6 from the protected intermediary peptide prepared 
according to Example 11 ♦ Then the purification of the crude 
product is carried out by following Example 2, 

Example 14 

Preparation of [Trp(For-Ind) ] 3 , 7-GnRH-III 

15 Example 1 is followed with the difference that in posi- 

tion 8 of the GnRH-III sequence Boc-Lys(c-Z) -OH, in positions 
3 and 7 Boc-Trp(For-Ind) -H protected amino acid derivative 
are used. The purifications are carried out by following 
Example 1* Rf2 = 

2 0 Example 15 

Preparation of Phe 7 -GnRB~III 

Example 1 is followed with the difference that Boc- 
-phenylalanine is used in position 7 of the GnRH-III 
sequence. The purification is carried out by following 
25 Example 1. Rf2 65 

Example 16 , 
Preparation of GnRH-III (1*9) -ethylamide 

According to the GnRH-III sequence the protected amino 
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acid is ccupled by starting from 1,46 mmol of Boc-Pro-Merri- 
field resin by following Example 1. The peptide protected on 
its side chains is cleaved from the resin by stirring it with 
a 20 % by volume ethylamine solution in DMF at 10 -C for 48 

hours. Rf2 * °- 5 ' 

After evaporating DMF under reduced pressure, the re- 
sidue is triturated with diethyl ether. The protective groups 
of the side chain are removed from the crude protected pep- 
tide by using liquid hydrogen fluoride according to Example 
1. The crude peptide 16 is purified first on a -Sephadex G-25 
column followed by medium pressure liquid chromatography to 
give 215 mg of the aimed product, R f2 = 0.31. 
Example 17 

Preparation of Lys s ,D-Trp 6 -bG&Rfl 

5 starting from 0.5 mmol of BHA resin and following the 

method of Example. 1, as protected amino acids Boc-D-Trp~OH is 
used for the synthesis instead of Boc-Gly in position 6 and 
B6c-L-Lys(€-Z)-0H instead of Boc-L-Tyr (Bzl)-OH in position 5 
according to the sequence of amino acids of human Gn'RH . The 
0 purification is carried out according to Example 1 by using 
Sephadex G-25. The gradient elution is performed with 4 00 ,1 
each of the following solutions: 

A: 70 % by vol. of 0.05 M ammonium acetate solution 
(pH 4.00) and 30 % by vol, of methanol 
> 5 B: 30 % by. vol. of 0.05 N ammonium acetate solution 

(pH 4.00) and 70 % by vol. of methanol 
The solution obtained is lyophilized 3 times for 
removing the ammonium acetate to give 52 mg of the a.ined 
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product; Rf2 = 0.34, Rf7 - 0.21. 
Example 18 

Preparation of Lya 4 / D-Trp 6 -hGnRH 

Example 1 is followed according to the amino acid 
5 sequence of hGnRH with the difference that in position 6 Boc- 
D-Trp-OH is used, and in position 4 Boc-L-Lys (e-Z) -OH 
protected amino acid derivative is used instead of Boc-L- 
Ser(Bzl)-0H. The purification of the product is performed 
also according to Example 17 to obtain 60 mg of pure product, 
10 Rf = 

Example 19 

preparation of B-Glu l ,D-Trp 6 -hGnRH 

Example 1 is followed according to the amino acid 
sequence' of hGnRH with the difference that in position 6 Boc- 
15 D-Trp-OH is used instead of Boc-glycine whereas in position 1 
Boc-L-Glu(OChx)-OH protected amino acid derivative is used 
instead of pyroglutamic acid. The product is purified 
according to Example 17, except that after the gradient 
elution with ammonium acetate a step of making free from 
20 salts is inserted, wherein the gradient elution is carried 
out on MPLC column by using 300 ml each of the following 
solutions: 

. Solution hi 20 % by volume acetic acid 
Solution B: a 3:1 mixture of solution A and isopropanol 
25 The pure fractions are collected and lyophilized to 

give 53 mg of the aimed product; Rfi = 0.29; Tfxi = 0.19. 
Exampl 20 

preparation of Lys 5 ,D-Phe 6 -hGnRH(l-9) -ethylamide 
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According to Example 16 Boc-Pro-Merrif ield resin is 
used as starting material but the synthesis is carried out 
according to the sequence of human GnRH, except that in posi- 
tion 6 Boc-P-Phe-OH and in position 5 Boc-Lys (c-Z) -OH are 
5 used as protected amino acids. The peptide is cleaved from 
the resin by stirring in ethylamine at o °C for 8 hours, then 
stirring at room temperature overnight while ethylamine evap- 
orates. Thereafter, the protected nonapeptide ethylamide is 
dissolved from the resin by washing with! methanol and DMF. 
10 The solution obtained is evaporated and the residue is tri- 
turated with ether until it solidifies. The product obtained 
is treated with liquid HF according to Example 1, then the 
product is purified by HPLC method according to Example 2 . 
Example 21 

15 Preparation of Lys 4 ,D-Pbe 6 ~hGnRH(l-9) ethylamide 

Example 20 is followed, with the difference that Boc- 
-Lys(e-Z)-OH is used as protected amino acid in position 4. 
Example 22 ^-tfCU 

Preparation of Lys s / ©-*GM^-GnRH(l-9) ethylamide 

20 Example 20 is followed with the difference that instead 

of Boc-D-Phe-OH Boc-D-Cpa-OH is used as protected amino acid 
in position 6. 

HUMAN CELL LINES USED IN THE IN VITRO EXPERIMENTS 
MCF-7 human mammary carcinoma cell line was stabilized 
25 in 1973 by Soule et al. from the pleural fluid of a patient 
suffering from mammary carcinoma, MDA-MB-2 31 human mammary 
carcinoma cell line was isolated and stabilized by cailleau 
et al. in 1974 similarly from pleural fluid. Both cell lines 
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grow in monolayer. MCF-7 and MDA-MB-231 human mammary 
carcinoma cell lines are maintained in plastic flasks 
(Greiner) , in Dulbecco-modif ied Eagle -MEM ( DMEM , GIBCO) 
liquid nutrient medium containing 10 % of fetal calf serum. 
5 MCF-7 cell line is estradiol receptor (ER) -positive 

containing proteins specifically binding GnRH [B. Vincze et 
al.: J. Cancer Res. Clin. Oncol. 116, 427 (1990); B. vinfcze 
et al.: cell Proliferation 25, 518 (1992)]. Thus, it 
represents a useful model system for investigating the direct 

10 effect of GnRH mediated by the GnRH receptor. 

Being ER-negative and GnRH receptor-positive, MDA-MB-231 
cell line is similarly suitable to study the direct effect of 
GnRH. PC3 human prostate carcinoma cell line was stabilized 
in cell culture by Kaighn et al. in 1979. The cells are of 

15 epithelial type and form compact colonies in clonogenic 
assays. The Ishikawa cell line originates from human 
endometrial adenocarcinoma [M- Nishida et al.: Acta Obstet. 
Gynecol. Jpn. 37, 1103-1111 (1985)], it is epithelial in its 
character and contains steroid as well as GnRH receptors. 

20 

Example A 

DOSE-SURVIVAL INVESTIGATIONS WITH GNRH ANALOGUES ON 
MCF-7, MDA-MB-231 HUMAN MAMMARY CARCINOMA, PC3 PROSTATE 
CANCER AND ISHIKAWA ENDOMETRIUM TUMOR CELL CULTURES 
25 The examination gives accurate information about the 

cell-damaging effect of the substance tested as a function of 
varying doses. The treatment was carried out once; the 
colonies formed from the surviving cells were counted after 
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8-12 days. When using hormon s, the substances were i n 
general not toxic and possessed the great advantage of being 
cell- or receptor-specific, respectively. GnRH analogues were 
phase-specific, they inhibited but did not destroy the cells 
5 in go/Gj. phase. A part of the arrested cells again entered 
the cycle, an other part of them might be destroyed (apopto- 
sis) . The colonies formed from arrested cells did not achieve 
the countable colony size in the day of counting the colonies 
(the colony number may be identical, the colony size cannot 
10 be identical) . in the case of a dose-response investi- 
gation, colonies containing less than 15 cells were not 
counted . 

3 00 cells were put into each Petri dishes of 3.5 cm in 
diameter. The treatment was once carried out 24 hours 

15 after setting, then the colonies formed were counted after 8- 
12 days. The cells were treated once after 24 hours with l- 
50 /xM of the GnRH analogues of Examples 2, 3, 6, 7, 8, 14, 15 
and 17 or with 1-50 MM of GnRH-III, respectively. The 
percentages of inhibition obtained on MCF-7, MDA-MB-231, PC3 

20 and Ishikawa cells, respectively, together with the dose of 
the active agent used are shown in Table 1. 

-Based on these investigations, when used in a dose of 
1 50 mJ the known synthetic GnRH-III peptide resulted in "a 4^ 
% 49 % i nhibition, respectively, of colony formation of 

25 MCF-7 and MDA-MB-231 cell cultures, respectively. Such a sig- 
nificant inhibition has not been observed till now by using 
any GnRH agonist (Ovurelin, Buserelin) or even GnRH antagonist 
(MI-1544). GnRH-III did not inhibit the Ishikawa cell line 



- 25 - 



within the dose range used and it resulted only in a 21 % 
inhibition of colony formation of the PC3 prostate cell 
culture. The effect of GnRH-III peptide was exceeded by the 
compound of Example 17 which caused an inhibition of 65 % on 
5 MCF-7 and 63 % on MDA-MB-231 (see Table 1). Beside the 
compound of Example 17, the peptides of Examples 6 and 7 
proved to be most effective (35-42 %) on the MDA-MB-231 
mammary carcinoma cell culture (Table 1) . On PC3 prostate 
tumour cell culture, the compound of Example 8 administered 
10 in a dose of 50 /iM induced the strongest inhibition (31 %) 
whereas compounds 6 and 7 did not influence and compound 17 
weakly inhibited the colony-forming ability of the PC3 cell 
line within the dose range used (Table 1) . When employed in 
50 iM dose on the Ishikawa endometrium tumour cell culture, 
15 the following results were achieved: 13 % inhibition of 
colony formation by compound 3; 21 % by compound 6; 14 % by 
compound 7; 2 % by compound 8; 15 % by compound' 17; and 24 % 
by compound 14. 

In these studies the D-Trp 6 -hGnRH analogue (Sigma Co.) 
20 commonly used in the tumour therapy "was employed as control. 
It appears from the data of Table 1 that, among the analogues 
tested, the analogues of Examples 2 and 15 showed a weak if 
any effect. Analogues 14 and 19 approximated the activity of 
the control. Other analogues (3, 6, 7 and 8) exceeded the 
25 inhibitory effect of control while analogue 17 resulted in an 
about twice stronger inhibition. 
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Example B 

INHIBITION OF THE CELL PIVI8ION OF HUMAN TUMOUR CELL 
LINES 

Method of in vitro treatment 
5 After being treated with trypsin, 300,000 each of MCF-7, 

MDA-MB-231, PC3 or Ishikawa cells, respectively, were passed 
into Petri dishes of 10 cm in diameter. Starting from the 
day following the setting, the cells were treated with 1-50 
[M of the GnRH analogue in the exponential growth phase. 
10 During the experiment lasting for 5 days, the cells were 
treated in every two days with the peptide hormone dissolved 
in the nutrient medium, then the cell count was determined on 
the sixth day. 

0 When used in 30 mM dose, GnRH-III exerted an inhibition 
15 of ^6-40 % both on MCF-7 as well as MDA-MB-231 cells. Based 
on our preliminary investigations, Ovurelin or Buserelin as 
hGnRH agonists did not induce a significant change in the 
cell count on the MCF-7 ER-positive cell line (5-15 % inhi- 
bition) after 6 days 1 treatment; whereas they resulted in a 
20 25-30 % inhibition of cell proliferation on the DMA-MB-231 
ER-negative cell line. 

When used in a dose of 30 jirt, the anti-proliferation 
effect of GnRH-III agreed with the direct antitumour effect 
of known GnRH antagonists (mammary GnRH derivatives eontain- 
25 ing several D-amino acids, MI-1892 and MI-1544) on both 
mammary tumour cell lines (Table 2) . 

The proliferation-inhibiting effect of both substances 
6 and 7 was nearly identical (27-31 %) with the direct 
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proliferation-inhibiting effect of GnRH antagonists containing 
several D-amino acids (MI-1544, MI-1892, SJ-1004) (Table 2). 

As shown in Table 2, the proliferation- inhibiting 
effect of the substances, except compound 15 , agreed with the 
5 results of inhibition of colony formation within certain 
limits. Based on our experiences obtained in investigations 
during several years, a close correlation exists between the 
inhibition of colony formation and the in vivo effectivity of 
the substances , too. 
10 The compositions of known peptides used as reference 

substances in the biological investigations are as follows. 

MI-1892: 

Ac«D-Trp 1 / 3 / D-Cpa 2 ,Lys 5 r [ft-Asp(DEA) ] 6 ,D-Ala 10 ~hGnRH 
(Hungarian patent application No* P 93-00853) 

15 

MI-1544: 

Ac-D-Trp 1 ' 3 , D-Cpa 2 , D-Lys 6 , D-Ala 10 -hGnRH 

[M. KovScs et al v : Peptides 10, 925-931 (1989)] 

20 SJ-1004: 

D-Phe 2 , D-Trp 3 , D-Lys 6 -hGnRH 

GnRH-III: 

pGlu-His-Trp-Ser-His-Asp-Trp-Lys-Pro-Gly-NH 2 

25 

Decapeptyl: 

pGlu-His-Tirp-S r-Tyr-D-Trp-*Leu-Arg-Pro~Gly-NH 2 
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Table 1 

inhibition of the colony formation on various human 

tumor cell lines 



Compound cell line Dose Inhibition 
Example No. j — . — 



Lys 5 -GnRH-lll 


MCF-7 




fSri 


U 


• 


MDA-MB-231 




l*ri 


A 

u 


Lys^-cyclo- 


MCF-7 


SO 


MM " 


44 


- ( Asp° / L»ys° ) — 




—J V/ 




13 


0*m~ Titt *T" T T 

-GnRH-III 










Ly -GnRn-i i i 


riwr / 


10 


uM 


15 






— t w 




4 0 




MDA-MB-231 


10 


MM 


18 






50 


MM 


'""'3-5^ 




Ishikawa 


50 


MM 


21 




PC3 


50 


MM 


0 


[Lys(e-Ac) ] 4 


MCF-7 


10 


MM 


40 


GnRH-III 




50 


MM 


52 




MDA-MB-231 


10 


MM 


31 






4 5 ° 


MM 






Ishikawa 


50 


MM 


14 




PC 3 


50 


MM 


0 



.1 

f 
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Compound Cell line Dose Inhibition 



Example No. 








% 


8. Glu^-GnRH-III 


MCF-7 


50 


uM 


44 




MDA-MB-231 


50 


MM 


25 




Ishikawa 


50 


MM 


2 




PC3 


50 


MM 


31 


• 

17. Lys 5 -DTrp 6 - 


MCF-7 


10 


MM 


3 9 ' 


hGnRH 




.50 


MM 


65 ' 




MDA-MB-2 31 


10 


MM 


30 
















("50 


MM 


63 ; 




Ishikawa 


50 


MM 


17 




PC3 


50 


MM 


18 


14. [Trp(For-Ind) ] 3 / 7 - 


MCF-7 


50 


MM 


31 


-GnRH-III 


Ishikawa 


50 


MM 


24 


Id ♦ Pne ' • 


MCF-7 


50 


MM 


26 


~GnRH-III 


HDA-MB-231 


50 


MM 


21 


19. H-Glu^D-Trp 6 - 


HCF-7 


10 


MM 


16.8 


-hGnRH 




50 


MM 


32.7 


D-Trp 6 -hGnRH 


MCF-7 


10 


MM 


17.1 


(Decapeptyl) 




50 


MM 


36.7 




MDA-MB-231 


10 


MM 


15.7 






50 


MM 


38-7 



f. 
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Tabl 2 

inhibition of cell proliferation by GnRH analogues on 
various human tumor cell lines 



5 


Compound 
Example N°- 


Cell line 




Dose 


Inhibition 
% 




MI-1544 


MCF-7 


(2X) 


30 


IM 


36 






MDA-MB-231 


(2X) 


30 


MM 


34 






Ishikawa 


(2X) 


30 


MM 


8 


10 




PC3 


(2x) 


30 


MM 


24 




MI-1892 


MCF-7 


(2X) 


30 


MM 


35 






MDA-MB-231 


(2X) 


30 


MM 


35 






Ishikawa 


<2X) 


30 


MM 


14 


15 




PC3 


(2x) 


30 


MM 


33 




SJ-1004 


MCF-7 


(2X) 


30 


MM 


17 






MDA-MB-231 


(2X) 


30 


MM 


23 






Ishikawa 


(2X) 


30 


MM 


8 


20 




PC3 


(2X) 


30 


MM 


10 




6. Lys 4 -GnRH-III 


MCF-7 


(2x) 


30 


MM 


27 






MDA-MB-231 


(2x) 


30 


MM 


28 


25 


7. [Lys(e-Ac) 


MCF-7 


(2X) 


30 


MM 


31 




GnRH-III 














8. Glu6-GnRH-III 


MCF-7 


(2x) 


30 


MM 


18 
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Table 2 (contd.) 



10 



Compound 
Example No. 


Cell line 




Dose 


Inhibition 
% 


15. Phe 7 -GnJRH-III 


MCF-7 




30 


MM 


■ V 


GnRH-III 


MCF-7 


(2X) 


30 


MM 


;40"> 




MDA-MB-231 


(2X) 


30 


MM 


'39) 




PC3 


(2X) 


30 


MM 


10 




Ishikawa 


(2X) 


30 


MM 


8 



Notes to Tables l and 2; 



MCF-7: mammary, tumor cell line of human origin 

MDA-MB-231: mammary tumor cell line of human origin 

PC3 : prostate tumor cell line of human origin 

Ishikawa; endometrium tumor' cell line of human, origin 



claims 

1, Compounds of general formula (I), 

X- R l- R 2 _ R 3 - R 4 _r5- R 6 _ R 7 _r8 - Pro - R l °- Y ( I ) 

wherein 

X means hydrogen, acetyl group or propionyl group when R 1 
is different from pGly; or an intramolecular acid amide 
bond when R 1 stands for pGlu; 

r! stands for pGlu, Glu, D-Trp, D-Cpa, D-Nal or D-Phe; 

r2 means His, D-Phe or D-cpa; 

R 3 represents D-Cpa, D-Pal or L- or D-Trp optionally 

protected on the indolyl moiety; 
r4 stands for Ser; or Lys optionally protected on the e- 

amino group; 

r5 means Tyr; or Lys optionally protected on the e-amino 
group; or His; 

R 6 stands for Asp, Glu, D-Lys and optionally e-amino- 
methylated derivatives thereof; as well as D-Trp, D- 
Phe, D-Leu, D-Ala, D-Cpa or D-Arg; 

r7 represents Phe, Leu or N-Me-Leu; or L-Trp optionally 
protected on the indolyl moiety; 

r 8 means Lys optionally protected on the e-amino group; 
Arg, Gin; or R 6 and R 8 together can form an intra- 
molecular ring through the e-amino group of Lys when R 6 
is Asp and R 8 means Lys; 

rIO stands for Gly, D-Ala or a valence bond; and 

Y represents OH or NH 2 group when R 10 means Gly or D-Ala; 
or an ethylaroide group when R 10 means a valence bond, 
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as well as the pharmaceutical^ acceptable salts and esters 
of these compounds. 

2. A compound as claimed in claim 1 selected from the 
group consisting of 
5 [Lys(e-Fmoc) ] 5 -GnRH-lll, 

Lys 5 -GnRH-III, 

Lys 5 , cyclo [ Asp 6 -Lys 8 ] -GnRH-I II , 

Lys 5 , [Lys(e-Fmoc) ] 8 -GnRH-III, 

Lys 4 , [Lys(e-Fmoc) ] 8 -GnRH-III , 
10 Lys 4 -GnRH-III, 

[Lys(e-Ac) ] 4 -GnRH-III, 

Glu 6 -GnRH-IlI, 

cyclo [Asp 6 -Lys 8 ] -GnRH-III , 

D-AlalO-GnRH-III, 
15 H-D-Trp 1 , [Lys ( e-Fmoc) ] 8 , D-Ala 10 -GnRH-III, 

Ac-D-Trp 1 , D-Ala 10 -GnRH-III, 

H-D-Trp 1 , D-Ala 10 -GnRH-III, 

[Trp(For-Ind) ) 3 > 7 -GnRH-III , 

Phe 7 -GnRH-III, 
20 GnRH-III( 1-9) -ethy lamide, 

Lys 5 , D-Trp 6 -hGnRH, 

Lys 4 , D-Trp 6 -hGnRH, 

H-Glu 1 , D-Trp 6 -hGnRH, 

Lys 5 , D-Phe^-hGnRH ( 1-9 ) -ethy lamide , 
2 5 Lys 4 , D-Phe 6 -hGnRH( 1-9) -ethy lamide, 

Lys 5 , D-Cpa 6 -hGnRH(l-9)-ethylamide, 
as well as pharmaceutically acceptable salts and esters of 
these compounds. 



»• 

J 



- 34 - 



3. A pharmaceutical composition, which comprises 
as active ingredient a novel compoud of general formula (I) , 
wherein R 1 -!* 8 , R 10 , X and Y are as defined in claim 1, or a 
pharmaceutical^ acceptable salt or ester thereof in 
5 admixture with carriers and/or additives commonly used in the 
pharmaceutical industry. 

4. A pharmaceutical composition as claimed in claim 3, 
which comprises as active ingredient a compound 
according to claim 2 or. a pharmaceutical ly acceptable salt or 
10 ester thereof; 



HOVEL GNRH ANALOGUES WITH ANTITOHOUR EFFECT AND PHARMACEUTICAL 
COMPOSITIONS CONTAINING THEM AS ACTIVE AGENTS 



Abstract 



The invention relates to peptides of genera], formula 
(I), . 

x _ R l- R 2_ R 3_ R 4_ R 5_ R 6_ R 7_ R 8_p ro _ R 10_Y (I) 

wherein 

X means hydrogen, acetyl group or propionyl group when R 1 
is different from pGly; or an intramolecular acid amide 
bond when R 1 stands for pGlu; 

Rl stands for pGlu, Glu, D-Trp, D-Cpa, D-Nal or D-Phe ; 

R 2 means His, D-Phe or D-Cpa; 

R 3 represents D-Cpa, D-Pal or L- or D-Trp optionally 

protected on the indolyl moiety; 
r4 stands for Ser; or Lys optionally protected on the 

e -amino group; 

R 5 means Tyr; or Lys optionally protected on the c -amino 
group; or His; 

R 6 stands for Asp, Glu, D-Lys and optionally e-amino- 
methylated derivatives thereof; as well as D-Trp, D- 
Phe, D-Leu, D-Ala, D-Cpa or D-Arg; 

r7 represents Phe, Leu or N-Me~Leu; or L-Trp optionally 
protected on the indolyl moiety; 




R 8 means Lys optionally protected on th e -amino group; 
Arg, Gin; or R 6 and R 8 together can form an intra- 
molecular ring through the € -amino group of Lys when R 6 
is Asp and R 8 means Lys; 
5 R 10 stands for Gly, D~Ala or a valence bond; and 

Y represents OH or NH2 group when R 10 means Gly or D-Ala; 
or an ethylamide group when R 10 means a valence bond, 

as well as to the pharmaceutical ly acceptable salts and esters 

of these compounds, furthermore to pharmaceutical composi- 
10 tions of antitumour effect containing these compounds as 

active ingredients. 

The GnRH analogues according to the invention are 

prepared by using processes known in the chemistry of 

peptides. 
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